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Abstract
The equation-of-state (EoS) of neutron star matter, constrained by the existence of two-solar-
mass stars and gravitational wave signals from neutron star mergers, is analysed using the Landau
theory of relativistic Fermi liquids. While the phase diagram of dense and cold QCD matter is still
open for scenarios ranging from hadronic to quark matter in the center of neutron stars, a Fermi-
liquid treatment is motivated by a microscopic approach starting from a chiral nucleon-meson field
theory combined with non-perturbative functional renormalisation group methods. In this scheme
effects of multi-pionic fluctuations and repulsive nuclear many-body correlations suggest that the
transition to chiral symmetry restoration is shifted to densities above those typically encountered
in the neutron star core. Under such conditions a Fermi-liquid description in terms of nucleon
quasiparticles appears to be justified. The leading Landau parameters are derived and discussed.
Our results are contrasted with a well-known Fermi liquid, namely liquid 3He.
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I. INTRODUCTION
The physics of neutron stars entered a new era [1, 2] with the observation of massive (two-
solar-mass) pulsars [3–5], which set stringent constraints on the stiffness of the equation-of-
state (EoS) of cold and dense baryonic matter, further stressed by the recent Shapiro delay
measurement [6] of a neutron star with mass M ' 2.17M. The detection of gravitational
wave signals from two merging neutron stars [7] has furnished additional important infor-
mation on the EoS, by providing limits for the tidal deformability and neutron star radii
[8, 9].
The composition and properties of strongly interacting matter at high densities and
temperatures is a topic of continuing interest. Lattice QCD provides information on the
properties of QCD matter at high temperatures and vanishing or small baryon chemical
potential. However, owing to the sign problem, LQCD cannot at present reliably address
the physics of highly compressed cold matter as it is realised in the central region of neutron
stars. In this context, a broad variety of options are under discussion. A viable hypothesis
invokes the description of matter in the core of neutron stars in terms of hadronic degrees
of freedom (baryons and mesons) with strong many-body correlations [10]. Alternative
descriptions involve a (possibly smooth) transition from hadronic matter to some form of
quark matter [11, 12]. The former option suggests that neutron star matter can be viewed as
a relativistic Fermi liquid [13–15], composed of neutron quasiparticles plus a small fraction
of protons. This is the basic theme of the present study, in which we explore how neutron
star matter behaves as a strongly coupled fermionic many-body system and how it compares
with textbook Fermi systems [16, 17], such as liquid 3He. Relativistic Landau Fermi-liquid
theory [18] is an appropriate framework to address such questions.
In the present study we are guided by a microscopic equation-of-state of neutron star
matter derived from a chiral nucleon-meson (ChNM) field theory within the non-perturbative
functional renormalization group (FRG) framework [19, 20]. The low-density neutron star
crust region is parametrized by the Skyrme-Lyon (SLy) EoS [21]. The ChNM-FRG equation-
of-state takes over at baryon densities ρ > 0.3 ρ0 (with ρ0 = 0.16 fm
−3, the equlibrium
density of normal nuclear matter) and extends into the inner core region of the neutron star.
Beta equilibrium conditions with both electrons and muons are routinely incorporated and
imply a proton fraction of about 5% in the core. The resulting EoS satisfies all empirical
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constraints.
Given its non-perturbative nature, the ChNM-FRG equation-of-state is in principle not
limited to low densities, in contrast to the EoS derived from (perturbative) chiral effective
field theory (ChEFT). The two schemes are mutually consistent in the low-density range,
ρ . 2 ρ0. The window of applicability for the ChNM-FRG model potentially extends con-
siderably beyond these densities. Its limitation is ultimately determined by the transition
from the (spontaneously broken) Nambu-Goldstone phase to the (restored) Wigner-Weyl
realization of chiral symmetry. In the presence of multi-pion fluctuations and nuclear many-
body correlations, all treated non-perturbatively by solving the FRG equations, it turns out
that this transition from spontaneously broken to restored chiral symmetry is, in this model,
shifted to baryon densities well above five times ρ0. For comparison, the central density of
a 2M neutron star, computed with such a model, does not exceed about 5 ρ0. In such
an approach the neutron star core is thus composed entirely of “non-exotic” (nucleonic and
pionic) degrees of freedom in the presence of strongly repulsive correlations.
The input for the effective action of the ChNM-FRG model [19, 20] is prepared such
that it is consistent with well-known ground state properties of nuclear matter, nuclear
thermodynamics including the critical point of the liquid-gas phase transition [22], and
ab-initio neutron matter computations using realistic nucleon-nucleon interactions [23–27].
With isospin-dependent interactions that reproduce the empirical asymmetry energy of (32±
2) MeV at nuclear saturation density [28], the resulting EoS does indeed yield stable neutron
stars that satisfy the 2M constraint. Moreover, it is located well within the band of
equations-of-state, pressure P (E) as function of energy density, that have been extracted
in refs. [29, 30]. It is also consistent with the EoS band deduced by the LIGO & Virgo
collaborations from the gravitational wave signals generated by the neutron star merger
event GW170817 [31], as well as with the EoS recently deduced from neutron star data
using neural network techniques [32].
The emerging picture of a neutron star with such a generic chiral EoS is that of a rel-
ativistic liquid of nucleons (primarily neutrons) correlated by strong multi-pion fields and
short-distance repulsive forces. A description in terms of fermionic quasiparticles thus sug-
gests a treatment using Landau Fermi liquid theory. The (small) proton fraction in neutron
star matter plays a non-negligible role in quantitative astrophysical considerations. It is of
minor importance, however, for our purpose of studying Fermi-liquid properties which can
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therefore be focused primarily on pure neutron matter.
In the following sections we prepare the framework for such a Fermi-liquid description. We
then proceed to deduce and interpret the lowest Landau parameters of the spin-independent
quasiparticle interaction. These quantify the strength of the correlations and characterize
the bulk properties of matter in the deep interior of neutron stars.
II. LANDAU THEORY OF RELATIVISTIC FERMI LIQUIDS
A. Reminder of Landau Fermi-liquid theory
It is useful to start by first recalling the non-relativistic theory. For nuclear many-body
systems, this limit is realized at low baryon densities ρ where the Fermi momentum, pF =
(6pi2ρ/ν)1/3 (with spin-isospin degeneracy ν = 2 for neutron matter and ν = 4 for symmetric
nuclear matter), is small compared to the quasiparticle effective mass.
Most of our discussion will be restricted to vanishing temperatures, i.e., T = 0. Super-
fluidity is ignored since the EoS in the density range of interest is practically unaffected by
pairing. In Landau’s theory of normal Fermi liquids [13–17], the variation of the energy of
the system with changes of the quasiparticle occupation numbers is given by
δE =
∑
p
εp δnp +
1
2V
∑
p,p′
Fpp′ δnp δnp′ . (1)
Here V is the volume, εp is the quasiparticle energy, Fpp′ is the quasiparticle interaction and
δnp = np − n(0)p is the deviation of the quasiparticle distribution function from the ground
state distribution
n(0)p =
 1 εp < µ0 εp > µ , (2)
where µ is the chemical potential, or equivalently the energy of a quasiparticle on the Fermi
surface. Consequently, in the ground state of a uniform system, the distribution function
equals unity for quasiparticle momenta below the Fermi momentum pF and vanishes for
momenta above pF . The energy of a quasiparticle with momentum p is given by the first
variation of the energy with respect to the occupation number np
εp =
δE
δnp
, (3)
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while the quasiparticle interaction is determined by the second variation
Fpp′ = V δ
2E
δnp δnp′
= V
δεp
δnp′
. (4)
For the low-lying excitations of interest in Fermi-liquid theory, the relevant quasiparticle
states are near the Fermi surface. Hence, in the quasiparticle interaction one in general can
set |p| = |p′| = pF . The velocity of a quasiparticle on the Fermi surface is given by
vF =
(
∂εp
∂p
)
p=pF
, (5)
and defines the quasiparticle effective mass m∗ through
vF =
pF
m∗
. (6)
Thus, near the Fermi surface, the quasiparticle energy takes the form
εp = µ+ vF (p− pF ) . (7)
The density of quasiparticle states at the Fermi surface is given by
N(0) =
1
V
∑
p
δ(εp − µ) . (8)
Replacing the sum over p by an integral (including the sums over spin and isospin degrees
of freedom) one finds:
N(0) =
ν m∗pF
2pi2
. (9)
In particular, for neutron matter, N(0) = m∗pF/pi2.
We now focus on pure neutron matter. For simplicity we ignore non-central forces (e.g.
spin-orbit interactions). These are non-leading effects in neutron matter which contribute
only in p- and higher partial waves. With these restrictions the spin-dependent quasiparticle
interaction is of the form
Fpp′ = fpp′ + gpp′ σ · σ′. (10)
The momentum dependence of the functions fpp′ and gpp′ is expanded in Legendre polyno-
mials according to
fpp′ =
∞∑
`=0
f` P`(cos θ) , gpp′ =
∞∑
`=0
g` P`(cos θ) , (11)
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where θ is the angle between the two momenta p and p′. The coefficients in this expansion are
the Landau Fermi-liquid parameters. It is useful to define dimensionless Landau parameters:
F` = N(0) f` , G` = N(0) g` . (12)
In the present context, as we focus on the ground state of spin-saturated neutron matter,
only the spin-independent parameters F` are of prime interest.
Basic properties of the Fermi liquid can be expressed in terms of the first few Landau pa-
rameters. For example, the quasiparticle effective mass, m∗, is given by the spin-independent
Landau parameter F1 which is a measure of the velocity dependence of the quasiparticle in-
teraction:
m∗
M0
= 1 +
F1
3
, (13)
with the free (vacuum) particle mass M0. The specific heat of a Fermi liquid at low tem-
peratures is determined by the quasiparticle effective mass as follows:
cV =
m∗pF
3
T. (14)
Finally, the incompressibility of the Fermi liquid is given by
K = 9ρ
∂2E
∂ρ2
= 6
p2F
2m∗
(1 + F0) =
3 p2F
M0
1 + F0
1 + F1/3
, (15)
where E = E/V is the energy density, and the speed of (first) sound in the system is given
by
c21 =
p2F
3M20
1 + F0
1 + F1/3
. (16)
This is the non-relativistic sound speed with c1  1.
B. Relativistic Fermi liquids
Baryonic matter at the high densities encountered in the core of neutron stars makes
a relativistic treatment mandatory. For example, the Fermi momentum in neutron matter
at ρ = 5 ρ0 is pF ' 0.57 GeV, i.e., of a magnitude comparable to the effective mass. In a
relativistic Fermi liquid [18], the speed of sound is given by
c21 =
∂P
∂E =
ρ
µ
∂µ
∂ρ
, (17)
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where P is the pressure, E the energy density, µ the baryon chemical potential, and we have
used dP = ρ dµ and dE = µ dρ. With
ρ =
1
V
∑
p
θ(µ− εp), (18)
one finds that
∂ρ
∂µ
=
1
V
∑
p
δ(µ− εp)
(
1− ∂εp
∂µ
)
. (19)
Now, at zero temperature we have
∂εp
∂µ
=
∂εp
∂ρ
∂ρ
∂µ
. (20)
In order to compute ∂εp/∂ρ, we introduce a variation of the quasiparticle occupation number,
which is spin independent and spherically symmetric, i.e., δnp = η δ(p− pF ) and satisfies
δρ =
1
V
∑
p
δnp =
ν
(2pi)3
∫
d3p η δ(p− pF ) = ν η p
2
F
2pi2
. (21)
From (4) and (11) it follows that
δεp =
1
V
∑
p′
Fpp′ δnp′ = ν η p
2
F
2pi2
f0 , (22)
and consequently that
∂εp
∂ρ
= f0 . (23)
Inserting (23) and (20) in (19) and solving for ∂ρ/∂µ one finds
∂ρ
∂µ
=
N(0)
1 +N(0)f0
=
pF m
∗
pi2(1 + F0)
. (24)
We note that the definiton of the Landau effective mass, m∗ = pF
(
∂εp
∂p
)−1
p=pf
remains un-
changed in the relativistic formulation, while the corresponding effective mass relation is
given by [18]
m∗
µ
= 1 + F1/3 . (25)
Finally the squared speed of sound becomes
c21 =
p2F
3µm∗
(1 + F0) =
p2F
3µ2
1 + F0
1 + F1/3
, (26)
and the incompressibility is
K = 6
p2F
2µ
1 + F0
1 + F1/3
= 9µ c21 . (27)
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One notes that in these expressions, the relativistic treatment simply replaces the Fermion
mass M in the non-relativistic forms by the baryon chemical potential
µ =
∂E
∂ρ
= εp=pF . (28)
C. Relativistic quasiparticles
Central to Landau Fermi-liquid theory is the notion of quasiparticles dressed by their
interactions with the surrounding many-body system. Consider first a simplified example
with fermions moving in a scalar field. This scalar field modifies the fermion mass at non-zero
densities. The quasiparticle energy is given by
εp =
√
p2 +M2 , (29)
where M(ρ) is a function of the scalar field and thus of the density, with M(ρ = 0) ≡ M0,
the vacuum mass. The variation of the energy of the system is again given by (1). Using
(29) and (4) we find
δE =
∑
p
√
p2 +M2 δnp +
1
2
∑
pp′
δ
√
p2 +M2
δnp′
δnp δnp′ . (30)
Thus, in this model the quasiparticle interaction is
Fpp′ = V M√
p2 +M2
δM
δnp′
. (31)
Using
δM
δnp′
=
∂M
∂ρ
δρ
δnp′
. (32)
together with the first equality in (21),
δρ
δnp′
=
1
V
, (33)
one finds:
Fpp′ = M(ρ)√
p2F +M
2(ρ)
∂M
∂ρ
, (34)
where we have put the quasiparticles on the Fermi surface. Since the quasiparticle interaction
is independent of the angle between p and p′ and independent of spin, the only nonzero
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Fermi-liquid parameter is f0. This means that, in particular, F1 = 0 and that the effective
mass at the Fermi surface is equal to the chemical potential:
m∗ = µ =
√
p2F +M
2(ρ). (35)
Hence, the dimensionless Fermi-liquid parameter is given by
F0 =
pF M
pi2
∂M
∂ρ
=
M
pF
∂M
∂pF
(36)
and the squared speed of sound is
c21 =
p2F
3 (p2F +M
2)
(
1 +
pF M
pi2
∂M
∂ρ
)
. (37)
The in-medium nucleon mass M(ρ) is usually a decreasing function of density. With
∂M/∂ρ < 0, the Landau parameter F0 stays negative. The squared speed of sound will
always be c21 < 1/3 and approach the limit of a free ultra-relativistic gas from below. As we
shall see, the equation of state of neutron star matter implies instead c21 > 1/3 starting from
some intermediate density, reflecting increasingly strong repulsive correlations between the
quasiparticles as the density increases.
In a relativistic theory, a repulsive short-distance interaction is most naturally viewed as
being mediated by a vector field. Consider therefore quasiparticles interacting with a vector
field V µ in addition to the scalar field. The vector field is in turn assumed to be generated
by the baryon four-current jµ = (ρ, j):
V µ = (V0,V ) = h j
µ . (38)
In the mean-field approximation the vector field is a linear function of the current, i.e., h is
a constant. Effects beyond the mean-field limit imply a non-linear behaviour that can be
incorporated by a generalized ansatz:
V µ = h(j2) jµ , (39)
with h now assumed to be a function of the Lorentz invariant j2 = jµ j
µ. In the rest frame
of a system in its ground state, only the zeroth component of the baryon current, j0 = ρ, is
nonzero. The current in the frame of an observer moving relative to the system is obtained
by a Lorentz transformation.
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In a general frame, the quasiparticle energy in this model can be written:
εp =
√
(p− V )2 +M2 + V0 , (40)
where p− V is the kinetic momentum. Thus, the velocity of a quasiparticle is given by
vp =
p− V√
(p− V )2 +M2 . (41)
In the rest frame of the system, (40) reduces to
εp =
√
p2 +M2 + V0 , (42)
In general, a variation of the occupation number leads to nonzero spatial components of the
baryon current,
j =
1
V
∑
p
vp np . (43)
The quasiparticle interaction is again obtained by varying the quasiparticle energy with
respect to the occupation number:
Fpp′ = V δ εp
δnp′
. (44)
The following discussion is similar to that of Ref. [34], although our assumptions are more
general. Given the quasiparticle energy (40), one thus finds:
fpp′
V
=
M√
(p− V )2 +M2
(
δM
δnp′
)
+
δV0
δnp′
− p− V√
(p− V )2 +M2
(
δV
δnp′
)
. (45)
At this level there are only spin-independent contributions to the quasiparticle interaction.
In the rest frame of the fluid, the first term in (45) reduces to the result already found in
Eq. (34),
fpp′(1) =
M√
p2 +M2
∂M
∂ρ
. (46)
The variation of the zeroth component of the vector field yields
δV0
δnp′
=
∂V0
∂ρ
δρ
δnp′
+
∂V0
∂j
δj
δnp′
. (47)
The second term in (47) vanishes in the rest frame of the system, since
∂V0
∂j
= −h′(j2) j ρ , (48)
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and j = 0 in that frame. Hence, using (33), we find
δV0
δnp′
=
1
V
∂V0
∂ρ
, (49)
and for the contribution of the second term to the quasiparticle interaction (45):
fpp′(2) =
∂V0
∂ρ
. (50)
The detailed derivation of the last term on the r.h.s. of Eq. (45) is relegated to Appendix
A. Its contribution to the quasiparticle interaction is:
fpp′(3) = −h(j2) p · p
′
µ
√
p2F +M
2
, (51)
Now, collecting all pieces, the resulting Landau Fermi-liquid parameters are given by
F0 =
pF
pi2
(
M(ρ)
∂M
∂ρ
+
√
p2F +M
2(ρ)
∂V0
∂ρ
)
, (52)
F1 = −3 h(j
2) ρ
µ
= −3V0(ρ)
µ
. (53)
An equivalent way of deriving the result for F0 proceeds directly through the derivative of
the chemical potential with the assumed ansatz
µ =
√
p2F +M
2(ρ) + V0(ρ) ≡ m∗(ρ) + V0(ρ) . (54)
Observing that
∂µ
∂ρ
=
1
m∗
[
pi2
pF
+M
∂M
∂ρ
]
+
∂V0
∂ρ
, (55)
leads to
1 + F0(ρ) =
pF m
∗
pi2
(
∂µ
∂ρ
)
, (56)
(see also Eq. (24)), while the relation for F1,
1 +
F1(ρ)
3
= 1− V0(ρ)
µ
=
m∗
µ
, (57)
is consistent with the non-relativistic Eq. (13).
III. NEUTRON STAR EQUATION-OF-STATE AND FERMI-LIQUID THEORY
A. Chiral FRG equation-of-state
The starting point is now an equation-of-state, pressure P (E) as function of energy density
E , derived from a chiral field theory of nucleons and mesons (the ChNM model), based on a
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linear sigma model with a non-linear effective potential. The basic Lagrangian involves the
isospin-doublet field of the nucleon, N = (p, n)>, and the chiral boson field φ = (σ,pi) com-
posed of a heavy scalar σ and the pseudoscalar Nambu-Goldstone boson pi of spontaneously
broken chiral SU(2)L × SU(2)R symmetry:
L = N¯ [iγµ∂µ − g(σ + iγ5 τ · pi)]N
+
1
2
(∂µσ∂
µσ + ∂µpi · ∂µpi)− U(σ,pi) + ∆L . (58)
The ∆L term of this Lagrangian represents short-distance dynamics expressed in terms
of isoscalar and isovector vector fields coupled to nucleons, corresponding to contact in-
teractions in chiral effective field theory (ChEFT). The potential U(σ,pi) is written as a
polynomial up to fourth order in the chiral invariant, χ ≡ φ†φ = σ2 + pi2, plus a symmetry
breaking piece proportional to m2piσ. This potential is constructed such as to be consistent
with pion-nucleon data and selected ground state properties of nuclear matter. (For details
see Refs. [19, 20] and a brief overview in Appendix B.)
The action S =
∫
d4xL of the ChNM Lagrangian (58) serves as input for a functional
renormalization group (FRG) calculation starting at a UV scale (the chiral symmetry break-
ing scale 4pifpi ∼ 1 GeV, with the pion decay constant fpi ' 0.09 GeV). This is then evolved
down to the full effective action at the low momentum (IR) limit using the FRG flow equa-
tions [35]. The grand-canonical potential Ω(T, µ) is constructed [19, 20], from which the
pressure P = −Ω and the energy density E = −P + µρ (at T = 0) are derived, resulting in
the equation-of-state P (E).
Figure 1 shows this equation-of-state, including an estimated band of uncertainties. These
uncertainties arise primarily from the input parameters of the ChNM model, in particular
from varying the nuclear asymmetry energy, AS, in the empirical range between 30 and
34 MeV. The solid curve with AS = 32 MeV serves as our prototype EoS, referred to as
the chiral FRG equation-of-state in the following. A rough estimate of uncertainties in the
pressure P amounts to ±15 %. For practical purposes, an accurate Pade´ fit and a table of
P (E) are given in Appendix C.
The squared velocity of (first) sound (17) is shown in Figure 2. Notably, the sound
speed exceeds its canonical value for a non-interacting ultrarelativistic Fermi gas c21 = 1/3
at densities ρ & 4 ρ0, mainly as a consequence of repulsive multi-nucleon correlations which
govern the stiffness of the EoS. A similar behaviour of c21 is reported in [32] and also discussed
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in [33].
Important input for the chiral FRG EoS is set by nuclear physics constraints at baryon
densities ρ . 2ρ0. The non-perturbative chiral FRG approach is designed to be consistent
with perturbative chiral effective field theory calculations [24–27] for both symmetric nuclear
matter and neutron matter in this density range. In fact, whereas the chiral FRG starts from
a Lagrangian based on a linear sigma model, the pion sector of the ChEFT is built on a non-
linear sigma model, where the heavy scalar σ field has been eliminated. While the linear and
non-linear sigma models are not equivalent at any perturbative level, resummations to all
orders in the non-perturbative FRG treatment of the ChNM model should yield results that
match those of the perturbative ChEFT at sufficiently low momentum scales and densities.
This is indeed demonstrated by explicit calculations in Refs. [19, 20].
Figure 3 displays the resulting EoS, P (E), in comparison with the families of equations
of state obtained in Refs. [29, 30]. The latter interpolate between the low-density ChEFT
EoS and the high-density EoS of perturbative QCD and satisfy the astrophysical constraints
from neutron star masses and the tidal deformability deduced from the recently observed
neutron star merger GW170817. Clearly the ChNM-FRG EoS fits well into the allowed
band.
B. Connection to relativistic Fermi-liquid theory and quasiparticles
The observation that chiral nucleon-meson field theory in combination with FRG appears
to successfully describe neutron star matter at core densities, suggests a study of the Fermi-
liquid properties of neutron matter in a relativistic framework [18].
Given the neutron star EoS of the chiral FRG model, the aim is to deduce the spin-
independent Fermi-liquid parameters F0 and F1 and examine their density dependence.
The speed of sound (26) involves a combination of these Landau parameters. In order to
determine F0(ρ) and F1(ρ) separately, additional information on the quasiparticle properties
is required. In the core of neutron stars the relevant quasiparticles are dominantly neutrons
dressed by the strong interactions with the surrounding matter, plus a small fraction of
protons. Once again, we assume that the small proton fraction in neutron star matter can
be neglected in the analysis of the spin-independent Fermi liquid properties.
The single particle motion in a relativistic theory of neutron matter is described by the
13
P
[M
e
V
· fm
 
3
]
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0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>
0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>
0.3
<latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit>
0.5
<latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit>
1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>
E [GeV · fm 3]
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0.1
<latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit><latexit sha1_base64="38m5nt93XjWcaKriAqCTnsYevgk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzEOSEGYns8mQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrTKSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaxhsslrFph9RyKTRvoEDJ24nhVIWSt8Lx7cxvPXFjRawfcJLwnqJDLSLBKDrpMeuGEfGrwbRfrvhVfw6ySoKcVCBHvV/+6g5iliqukUlqbSfwE+xl1KBgkk9L3dTyhLIxHfKOo5oqbnvZ/OApOXPKgESxcaWRzNXfExlV1k5U6DoVxZFd9mbif14nxei6lwmdpMg1WyyKUkkwJrPvyUAYzlBOHKHMCHcrYSNqKEOXUcmFECy/vEqaF9XARXZ/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sD7/AGf64+f</latexit>
0.2
<latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit><latexit sha1_base64="gxXAwPz29RG6GtB3mi4Z5k1B51E=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrJF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jMouhGD55VXSqvkB9oP7y2r9poijBKdwBhcQwBXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+hcI+g</latexit>
0.3
<latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit><latexit sha1_base64="UTfiJEV01wS9TrCldZC8keErrw0=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05JVQY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsn0961Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd1GrXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBovWPoQ==</latexit>
0.4
<latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit><latexit sha1_base64="alUBVY4Q1if/I8BHO4fp2kmZawI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxQj7l9N+tYZ9PAdaJUFBalCg0a9+9QYJzSRTlgpiTDfAqQ1zoi2ngk0rvcywlNAxGbKuo4pIZsJ8fvAUnTllgOJEu1IWzdXfEzmRxkxk5DolsSOz7M3E/7xuZuPrMOcqzSxTdLEozgSyCZp9jwZcM2rFxBFCNXe3IjoimlDrMqq4EILll1dJ68IPsB/cX9bqN0UcZTiBUziHAK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApHqPog==</latexit>
0.5
<latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit><latexit sha1_base64="1LHUHuVpQHYh/nZDSTqvIBz44As=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVRY9FLx4r2Fppl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7Syura+Ud6sbG3v7O5V9w9aJsk0ZU2aiES3I2KY4Io1LbeCtVPNiIwEe4hGN1P/4YlpwxN1b8cpCyUZKB5zSqyTHvNuFCPsX0x61Rr28QxomQQFqUGBRq/61e0nNJNMWSqIMZ0ApzbMibacCjapdDPDUkJHZMA6jioimQnz2cETdOKUPooT7UpZNFN/T+REGjOWkeuUxA7NojcV//M6mY2vwpyrNLNM0fmiOBPIJmj6PepzzagVY0cI1dzdiuiQaEKty6jiQggWX14mrTM/wH5wd16rXxdxlOEIjuEUAriEOtxCA5pAQcIzvMKbp70X7937mLeWvGLmEP7A+/wBpf+Pow==</latexit>
0.0
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<latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit>
0.8
<latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit><latexit sha1_base64="VpqkIBDobkkORbF3NthplgFYOFY=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WrIi2GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNxfjbW1vf2NzaLu2Ud/f2Dw4rR8ctk2SasiZNRKI7ETFMcMWallvBOqlmREaCtaPx7cxvPzFteKIe7CRloSRDxWNOiXXSY96LYoT92rRfqWIfz4FWSVCQKhRo9CtfvUFCM8mUpYIY0w1wasOcaMupYNNyLzMsJXRMhqzrqCKSmTCfHzxF504ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2bgW5lylmWWKLhbFmUA2QbPv0YBrRq2YOEKo5u5WREdEE2pdRmUXQrD88ippXfoB9oP7q2r9poijBKdwBhcQwDXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+qjo+m</latexit>
1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>
1.0
<latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit><latexit sha1_base64="N4d7svULGyOrrko2H7TDKI3+KkQ=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB05IVQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3FuNvr7S2vrG5Vd6u7Ozu7R9UD49aJsk0ZU2aiER3ImKY4Io1LbeCdVLNiIwEa0fj25nffmLa8EQ92EnKQkmGisecEuukx7wXxSjw8bRfrWEfz4FWSVCQGhRo9KtfvUFCM8mUpYIY0w1wasOcaMupYNNKLzMsJXRMhqzrqCKSmTCfHzxFZ04ZoDjRrpRFc/X3RE6kMRMZuU5J7MgsezPxP6+b2fg6zLlKM8sUXSyKM4FsgmbfowHXjFoxcYRQzd2tiI6IJtS6jCouhGD55VXSuvAD7Af3l7X6TRFHGU7gFM4hgCuowx00oAkUJDzDK7x52nvx3r2PRWvJK2aO4Q+8zx+f7Y+f</latexit>
1.2<latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit><latexit sha1_base64="WZKZ59l/pv2+hHnse47SuCDGM70=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4WjZF0GPRi8cK9kPapWTTbBuaZJckK5Slv8KLB0W8+nO8+W9M2z1o64OBx3szzMyLUsGNDYJvb219Y3Nru7RT3t3bPzisHB23TJJpypo0EYnuRMQwwRVrWm4F66SaERkJ1o7GtzO//cS04Yl6sJOUhZIMFY85JdZJj3kvihH2a9N+pRr4wRxoleCCVKFAo1/56g0SmkmmLBXEmC4OUhvmRFtOBZuWe5lhKaFjMmRdRxWRzIT5/OApOnfKAMWJdqUsmqu/J3IijZnIyHVKYkdm2ZuJ/3ndzMbXYc5Vmlmm6GJRnAlkEzT7Hg24ZtSKiSOEau5uRXRENKHWZVR2IeDll1dJq+bjwMf3l9X6TRFHCU7hDC4AwxXU4Q4a0AQKEp7hFd487b14797HonXNK2ZO4A+8zx+i94+h</latexit> 1.4<latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit><latexit sha1_base64="AX1LUjf5m1bfWbEJ+7WSa5qevQk=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IRQY9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvSgU3Ngi+vdLa+sbmVnm7srO7t39QPTxqmSTTlDVpIhLdiYhhgivWtNwK1kk1IzISrB2Nb2d++4lpwxP1YCcpCyUZKh5zSqyTHvNeFCPsX0771VrgB3OgVYILUoMCjX71qzdIaCaZslQQY7o4SG2YE205FWxa6WWGpYSOyZB1HVVEMhPm84On6MwpAxQn2pWyaK7+nsiJNGYiI9cpiR2ZZW8m/ud1MxtfhzlXaWaZootFcSaQTdDsezTgmlErJo4Qqrm7FdER0YRal1HFhYCXX14lrQsfBz6+v6zVb4o4ynACp3AOGK6gDnfQgCZQkPAMr/Dmae/Fe/c+Fq0lr5g5hj/wPn8ApgGPow==</latexit>
c2s =
@P
@E
<latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit><latexit sha1_base64="2kdNc7eFqNmMNl3uGnR7AB7xEB4=">AAACGHicbVDLSgMxFM34rPU16tJNsAiu6kwRdCMURXBZwT6gM5ZMmmlDM8mQZIQyzGe48VfcuFDEbXf+jZl2BG29EDg5556b3BPEjCrtOF/W0vLK6tp6aaO8ubW9s2vv7beUSCQmTSyYkJ0AKcIoJ01NNSOdWBIUBYy0g9F1rrcfiVRU8Hs9jokfoQGnIcVIG6pnn6ZeEELcUw81eAlTL0ZSU8RgwxPG9nNNPWy4myzLenbFqTrTgovALUAFFNXo2ROvL3ASEa4xQ0p1XSfWfprPxYxkZS9RJEZ4hAakayBHEVF+Ol0sg8eG6cNQSHO4hlP2tyNFkVLjKDCdEdJDNa/l5H9aN9HhhZ9SHieacDx7KEwY1ALmKcE+lQRrNjYAYUnNXyEeIomwNlmWTQju/MqLoFWruk7VvTur1K+KOErgEByBE+CCc1AHt6ABmgCDJ/AC3sC79Wy9Wh/W56x1ySo8B+BPWZNvVP6f+g==</latexit>
E [GeV · fm 3]
<latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit><latexit sha1_base64="/IJCjamu2HjCFVKUPioq/Z6cezQ=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4scyooMuiiC4r2Ad0xpLJZNrQJDMkGaEM070bf8WNC0Xc+gHu/BvTdhbaeiBwOOdcbu7xY0aVtu1vq7CwuLS8Ulwtra1vbG6Vt3eaKkokJg0csUi2faQIo4I0NNWMtGNJEPcZafmDy7HfeiBS0Ujc6WFMPI56goYUI22kbrmSuhgxeJWNRqNO6vohvCZNFweRhiG/T49OsswzKbtqTwDniZOTCshR75a/3CDCCSdCY4aU6jh2rL0USU0xI1nJTRSJER6gHukYKhAnyksnx2TwwCgBDCNpntBwov6eSBFXash9k+RI99WsNxb/8zqJDs+9lIo40UTg6aIwYVBHcNwMDKgkWLOhIQhLav4KcR9JhLXpr2RKcGZPnifN46pjV53b00rtIq+jCPbAPjgEDjgDNXAD6qABMHgEz+AVvFlP1ov1bn1MowUrn9kFf2B9/gA3lJsR</latexit>
⇢ [fm 3]
<latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit><latexit sha1_base64="6cNRLf4LzspYWnoqSU6m+zF+I84=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCG0uigi6LblxWsA9IYplMJ+3QmUmYmQglpuCvuHGhiFt/w51/47TNQlsPXDiccy/33hMmjCrtON/WwuLS8spqaa28vrG5tW3v7DZVnEpMGjhmsWyHSBFGBWloqhlpJ5IgHjLSCgfXY7/1QKSisbjTw4QEHPUEjShG2kgdez/zwwj6sh+PRiMv4vfZyVke5B274lSdCeA8cQtSAQXqHfvL78Y45URozJBSnuskOsiQ1BQzkpf9VJEE4QHqEc9QgThRQTa5P4dHRunCKJamhIYT9fdEhrhSQx6aTo50X816Y/E/z0t1dBlkVCSpJgJPF0UpgzqG4zBgl0qCNRsagrCk5laI+0girE1kZROCO/vyPGmeVl2n6t6eV2pXRRwlcAAOwTFwwQWogRtQBw2AwSN4Bq/gzXqyXqx362PaumAVM3vgD6zPHxkjliM=</latexit>
0.8
<latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit><latexit sha1_base64="CaFAEgtnnGjjOTCZwnYaiWEoRRQ=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV2uzQbniV/2FyDoEOVQgV2NQ/uoNY5YqrpFJam038BPsZ9SgYJLPSr3U8oSyCR3xrkNNFbf9bLHwjFw4Z0ii2LinkSzc3xMZVdZOVeg6FcWxXa3Nzf9q3RSjWj8TOkmRa7b8KEolwZjMrydDYThDOXVAmRFuV8LG1FCGLqOSCyFYPXkdWlfVwPH9daVey+MowhmcwyUEcAN1uIMGNIGBgmd4hTfPeC/eu/exbC14+cwp/JH3+QOnjo+c</latexit>
0.6
<latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit><latexit sha1_base64="ZEI52U30VE2/nXcx0HT5V7Yiwnc=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquiPZY8OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/cj3tl8p+xZ+LrEKQQxly1fulr+4gZqlEZZmgxnQCP7G9jGrLmcBpsZsaTCgb0yF2HCoq0fSy+cJTcu6cAYli7Z6yZO7+nsioNGYiQ9cpqR2Z5drM/K/WSW1U7WVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzctK4Pj+qlyr5nEU4BTO4AICuIEa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOkhI+a</latexit>
0.4
<latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit><latexit sha1_base64="3dhNBbSqgcTPUXa6SkUelNQU1pM=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyPiV69ng3LFr/oLkXUIcqhArsag/NUbxixVXCOT1Npu4CfYz6hBwSSflXqp5QllEzriXYeaKm772WLhGblwzpBEsXFPI1m4vycyqqydqtB1Kopju1qbm//VuilGtX4mdJIi12z5UZRKgjGZX0+GwnCGcuqAMiPcroSNqaEMXUYlF0KwevI6tK6qgeP760q9lsdRhDM4h0sI4AbqcAcNaAIDBc/wCm+e8V68d+9j2Vrw8plT+CPv8weheo+Y</latexit>
0.2
<latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit><latexit sha1_base64="vu4EbCb6j5SpV9mDW8BHeODl7UQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEeyx4MVjBfshbSnZNNuGJtklmRXK0l/hxYMiXv053vw3pu0etPWFwMM7M2TmDRMpLPr+t7exubW9s1vYK+4fHB4dl05OWzZODeNNFsvYdEJquRSaN1Gg5J3EcKpCydvh5HZebz9xY0WsH3Ca8L6iIy0iwSg66zHrhRHxK9XZoFT2K/5CZB2CHMqQqzEoffWGMUsV18gktbYb+An2M2pQMMlnxV5qeULZhI5416Gmitt+tlh4Ri6dMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HRhRCsnrwOrWolcHx/Xa7X8jgKcA4XcAUB3EAd7qABTWCg4Ble4c0z3ov37n0sWze8fOYM/sj7/AGecI+W</latexit>
1.0
<latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit><latexit sha1_base64="+hrup9mWZdWSHWCeH3NonLYVOh8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RbDHghePFeyHtKVk02wbmmSXZFYoS3+FFw+KePXnePPfmLZ70NYXAg/vzJCZN0yksOj7315hY3Nre6e4W9rbPzg8Kh+ftGycGsabLJax6YTUcik0b6JAyTuJ4VSFkrfDye283n7ixopYP+A04X1FR1pEglF01mPWCyMSVP3ZoFzxq/5CZB2CHCqQqzEof/WGMUsV18gktbYb+An2M2pQMMlnpV5qeULZhI5416Gmitt+tlh4Ri6cMyRRbNzTSBbu74mMKmunKnSdiuLYrtbm5n+1bopRrZ8JnaTINVt+FKWSYEzm15OhMJyhnDqgzAi3K2FjaihDl1HJhRCsnrwOratq4Pj+ulKv5XEU4QzO4RICuIE63EEDmsBAwTO8wptnvBfv3ftYtha8fOYU/sj7/AGc7Y+V</latexit>
n [fm 3]
<latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit><latexit sha1_base64="XUm5H3kU3KE4uaLR2E3qJHOp8zA=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcGNJtKDLghuXFewF2lgm00k7dDIJMxOxhPRR3LhQxK0v4s63cdpmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfllsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3s3r7kUrFInGvJzH1QjwULGAEa2P17XLa8wMkptNuED6k55eZl/XtilN15kKr4OZQgVyNvv3VG0QkCanQhGOluq4Tay/FUjPCaVbqJYrGmIzxkHYNChxS5aXz2zN0apwBCiJpntBo7v6eSHGo1CT0TWeI9Ugt12bmf7VuooNrL2UiTjQVZLEoSDjSEZoFgQZMUqL5xAAmkplbERlhiYk2cZVMCO7yl1ehdVF1Dd/VKvVaHkcRjuEEzsCFK6jDLTSgCQSe4Ble4c3KrBfr3fpYtBasfOYI/sj6/AHKQpQ4</latexit>
Pressure
<latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit><latexit sha1_base64="YnvwwVmggv64cTi0iSXFe0XcXZw=">AAAB9XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEdpjwYvHCvYD2lg220m7dLMJuxulhP4PLx4U8ep/8ea/cdvmoK0vLDy8M8PMvkEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk5t5vfOISvNY3ptpgn5ER5KHnFFjrYesH4SkqVDrVOFsUK64VXchsg5eDhXI1RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYsyhphNrPFlfPyIV1hiSMlX3SkIX7eyKjkdbTKLCdETVjvVqbm//VeqkJ637GZZIalGy5KEwFMTGZR0CGXCEzYmqBMsXtrYSNqaLM2KBKNgRv9cvr0L6qepbvriuNeh5HEc7gHC7Bgxo04Baa0AIGCp7hFd6cJ+fFeXc+lq0FJ585hT9yPn8ApoOSkQ==</latexit>
P(E)
<latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit><latexit sha1_base64="3gSWHhrtz6ZXCv9smGPLffd9ZT8=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIdVMSEeyyIILLCvYCTSiT6aQdOpmEmYlSYh7FjQtF3Pok7nwbp20W2vrDwMd/zuGc+YOEM6Ud59taW9/Y3Nou7ZR39/YPDu3KUUfFqSS0TWIey16AFeVM0LZmmtNeIimOAk67weR6Vu8+UKlYLO71NKF+hEeChYxgbayBXcm8IEStWuYRzNFNfp4P7KpTd+ZCq+AWUIVCrYH95Q1jkkZUaMKxUn3XSbSfYakZ4TQve6miCSYTPKJ9gwJHVPnZ/PQcnRlniMJYmic0mru/JzIcKTWNAtMZYT1Wy7WZ+V+tn+qw4WdMJKmmgiwWhSlHOkazHNCQSUo0nxrARDJzKyJjLDHRJq2yCcFd/vIqdC7qruG7y2qzUcRRghM4hRq4cAVNuIUWtIHAIzzDK7xZT9aL9W59LFrXrGLmGP7I+vwB5BOTEQ==</latexit>
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FIG. 1: The equation-of-state of neutron star matter in beta equilibrium (pressure P as function of
energy density E) derived from chiral nucleon-meson field theory combined with Functional Renor-
malization Group equations [19, 20]. The shaded band gives an uncertainty estimate when varying
the symmetry energy in the range 30− 34 MeV. In the limit of very low densities (ρ < 0.3 ρ0 corre-
sponding to E < 0.045 GeV/fm3), the EoS is matched to the Skyrme-Lyon (SLy) parametrization
[21].
in-medium Dirac equation [36][
/p−M − Σs(p; ρ)− /Σv(p; ρ)
]
u(p, s) = 0, (59)
where in standard notation /p = γµ p
µ, pµ = (p0,p), Σs is the scalar, Σ
µ
v = (Σ0,Σ) the vector
neutron self energy, and u(p, s) is the corresponding Dirac spinor. The quasiparticle energies
(in the rest frame of the system) are defined by the selfconsistent solutions of the equation
[37]
εp =
√
p2 + [M + Σs(p, εp; ρ)]2 + Σ0(p, εp; ρ). (60)
Here, the spatial component of the vector self energy Σ vanishes as in the mean-field treat-
ment discussed above. In order to obtain a tractable scheme, we set |p| = pF in the self
energies and use the following ansatz for the quasiparticle energy
εp =
√
p2 +M(ρ)2 + U(ρ), (61)
with a density-dependent Fermion (nucleon) mass M(ρ) = M+Σs(pF , εF ; ρ) and an effective
vector potential U(ρ) = Σ0(pF , εF ; ρ). In section IV we discuss possible implications of this
approximation.
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FIG. 2: The squared speed of sound, c21 = ∂P (E)/∂E , derived from the neutron star matter
equation-of-state, Figure 1.
Consider again the Fermi velocity [18],
vF =
(
∂εp
∂p
)
p=pF
=
pF
µ
(
1 + 1
3
F1
) . (62)
Thus the Fermi velocity as a function of baryon density ρ yields F1(ρ). The parameter F0(ρ)
is then obtained by insertion into Eq. (26) (cf. Eq. (10) in [14]):
F0(ρ) =
3µ
pF vF
c21(ρ)− 1 . (63)
A key quantity for further steps is obviously the baryon chemical potential µ(ρ) as a function
of baryon density. This is obtained by first constructing the energy density E(ρ) as a function
of ρ. The (zero temperature) thermodynamic relation
E + P (E) = ρ∂E
∂ρ
, (64)
yields the density as a function of E
ρ(E) = ρ(0) exp
[∫ E
E(0)
dE ′
E ′ + P (E ′)
]
. (65)
Here the lower limit of the integral is chosen at a very low density ρ(0), where the energy
density is well approximated by the mass density,
E (0) ≡ E(ρ(0)) = M0 ρ(0) .
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3FIG. 2: The ⇤ values for stars with M = 1.4M  as functions
of the corresponding radius. The color coding follows Fig. 1,
while the orange line ⇤ = 2.88 ⇥ 10 6(R/km)7.5 has been
included just to guide the eye.
with M = 1.4M . To a rather good accuracy, all tidal
deformabilities are observed to follow the empirical func-
tion ⇤(R) = 2.88⇥ 10 6(R/km)7.5, shown as the orange
dashed line in this figure.
Due to the correlation between R and ⇤, the
LIGO/Virgo measurement leads to a strong constraint on
the possible radii of NSs: the 90% limit of ⇤(1.4M ) <
800 [10] directly translates into an upper limit of
R(1.4M ) < 13.6 km. Should this bound be tightened to
⇤(1.4M ) < 400 in the future (as roughly suggested by
the 50% contours of Fig. 5 of [10]), the constraint would
further tighten to R(1.4M ) < 12.5 km.
We note that this maximal-radius constraint is unaf-
fected by the proposed limit of Mmax < 2.16M  [25–27],
stemming from the resulting kilonova observations asso-
ciated with the GW170817 event [10, 28–35]. This is
because, for a given radius, there are many EoSs whose
maximal mass is smaller than that of the EoS with the
highest maximal mass.
While the LIGO/Virgo limit on ⇤ favors soft EoSs,
the 2M  constraint favors hard EoSs, thus setting a re-
strictive bound for the quantity. For those EoSs that do
support a 2M  star, the tidal deformabilities are found to
take values in the range ⇤(1.4M ) 2 [120, 1504], imply-
ing that values smaller than 120 can be firmly ruled out.
A further investigation shows that the minimal allowed
values of ⇤ depend strongly on the low-density EoS: those
interpolated EoSs that are built with a soft hadronic com-
ponent correspond to ⇤ 2 [120, 1353], while those with
a hard low-density part correspond to ⇤ 2 [161, 1504].
Similarly, the 2M  constraint is seen to lead to a strin-
gent limit for the radius of a 1.4M  star (see Fig. 1),
R(1.4M ) > 9.9 km. We further note that this bound
is una↵ected by the conclusions of [13], which constrain
the minimum radius of a NS given the existence of the
102 103 104
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103
104
FIG. 3: Our ensemble of EoSs shown in the form of ✏ vs. p.
The color coding follows that of the previous figures, with the
addition of a blue region indicating the nuclear EoSs and an
orange region indicating the pQCD EoS. The black dashed
lines indicate where the upper and lower edges become trun-
cated with a further restriction of Mmax < 2.16M  (see [25–
27]). Inset: the same function constructed with tritropic in-
terpolating functions only.
kilonova associated with GW170817.
B. Constraints on the Equation of State
In addition to the macroscopic observables discussed
above, we also study the e↵ects of the astrophysical con-
straints on the EoS itself. This is done in Fig. 3, where we
display our family of EoSs in the energy density vs. pres-
sure plane. Here, we see how the 2M  constraint ex-
cludes EoSs that are soft at low densities, while the ⇤
constraint excludes EoSs that are more sti↵ at low densi-
ties. This is of course natural, considering that the latter
EoSs are the ones that produce stars with large radii
and thereby also large ⇤. Also in this figure, we dis-
play black dashed lines to indicate where the upper and
lower edges become truncated with a further restriction
of Mmax < 2.16M , a bound proposed in [25–27] stem-
ming from the resulting kilonova observations associated
with GW170817.
The EoS bounds can be quantified by inspecting the
e↵ects of the astrophysical observations on the EoS pa-
rameters. The parameter that is physically the most
meaningful is clearly  1, whose allowed values we show
for the tritropic and quadrutropic EoSs in Table I. Re-
stricting ourselves here to those EoSs where the first
polytropic interval extends to a density n   1.5ns, so
that it is of non-negligible size, the range of  1 becomes
0.05 <  1 < 8.5. Imposing the 2M  condition further
leads to the lower limit increasing to  1 > 0.6, while the
constraint ⇤(1.4M ) < 800 reduces the upper limit to
0.1
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10
<latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit><latexit sha1_base64="Y8w9MnW+zMCOazXgAFQnelY2+5A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUDwVvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt2kO2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuZ37nSeujYjVA04T7kd0pEQoGEUrdbN+EBLPnQ2qNbfu5iCrxCtIDQo0B9Wv/jBmacQVMkmN6Xlugn5GNQom+azSTw1PKJvQEe9ZqmjEjZ/l987ImVWGJIy1LYUkV39PZDQyZhoFtjOiODbL3lz8z+ulGF77mVBJilyxxaIwlQRjMn+eDIXmDOXUEsq0sLcSNqaaMrQRVWwI3vLLq6R9Uffcund/WWvcFHGU4QRO4Rw8uIIG3EETWsBAwjO8wpvz6Lw4787HorXkFDPH8AfO5w8wj49f</latexit>
1<latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit><latexit sha1_base64="pEgMGkdunlg1XcIDhFDiqrBgCm8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hR0RFE8BLx4jmAckS5id9CZDZmeXmVkhLPkILx4U8er3ePNvnCR70MSChqKqm+6uMJXCWN//9tbWNza3tks75d29/YPDytFxyySZ5tjkiUx0J2QGpVDYtMJK7KQaWRxKbIfju5nffkJtRKIe7STFIGZDJSLBmXVSO++FEaHTfqXq1/w5yCqhBalCgUa/8tUbJDyLUVkumTFd6qc2yJm2gkuclnuZwZTxMRti11HFYjRBPj93Ss6dMiBRol0pS+bq74mcxcZM4tB1xsyOzLI3E//zupmNboJcqDSzqPhiUZRJYhMy+50MhEZu5cQRxrVwtxI+Yppx6xIquxDo8surpHVZo36NPlxV67dFHCU4hTO4AArXUId7aEATOIzhGV7hzUu9F+/d+1i0rnnFzAn8gff5A8CwjyU=</latexit>P<latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit><latexit sha1_base64="vk1v77KJ4x74UZv/aKAyb72ZlJY=">AAAB7nicbVDLSgNBEOzxGeMr6tHLYBA8hV0R9Bj04jGCeUCyhNlJbzJkdnaZmRXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUymM9bxvsra+sbm1Xdop7+7tHxxWjo5bJsk0xyZPZKI7ITMohcKmFVZiJ9XI4lBiOxzfzfz2E2ojEvVoJykGMRsqEQnOrJPaeS+MaGPar1S9mjcHXSV+QapQoNGvfPUGCc9iVJZLZkzX91Ib5ExbwSVOy73MYMr4mA2x66hiMZogn587pedOGdAo0a6UpXP190TOYmMmceg6Y2ZHZtmbif953cxGN0EuVJpZVHyxKMoktQmd/U4HQiO3cuII41q4WykfMc24dQmVXQj+8surpHVZ872a/3BVrd8WcZTgFM7gAny4hjrcQwOawGEMz/AKbyQlL+SdfCxa10gxcwJ/QD5/APIzj0w=</latexit>
[GeV/fm3]
<latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit>
[GeV/fm3]
<latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit><latexit sha1_base64="LHUdytLHhu5hFTNmTYB2Fbr/vl8=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuKuCnoMetBjBPOAzRpmJ73JkJnZZWZWiEu+xIsHRbz6Kd78GyePg0YLGoqqbrq7opQzbTzvyyksLa+srhXXSxubW9tld2e3qZNMUWjQhCeqHRENnEloGGY4tFMFREQcWtHwauK3HkBplsg7M0ohFKQvWcwoMVbquuW8E8XBNTSPY3F/Go67bsWrelPgv8Sfkwqao951Pzu9hGYCpKGcaB34XmrCnCjDKIdxqZNpSAkdkj4ElkoiQIf59PAxPrRKD8eJsiUNnqo/J3IitB6JyHYKYgZ60ZuI/3lBZuKLMGcyzQxIOlsUZxybBE9SwD2mgBo+soRQxeytmA6IItTYrEo2BH/x5b+keVL1vap/e1apXc7jKKJ9dICOkI/OUQ3doDpqIIoy9IRe0Kvz6Dw7b877rLXgzGf20C84H98HnZKq</latexit>
E
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FIG. 3: Pressure as function of energy density for neutron star matter with constraints from
perturbative QCD and nuclear EFT calculations at the upp r and lower ends of the density scale,
adapted from refs.[29, 30]. The area between the upper and lower limits marks the range of
acceptable equations-of-state subject to empirical conditions on neutron star maximum mass and
tidal deformability, the latter from LIGO & Virgo gravitational wave analysis. The solid curve
represents the chiral FRG equation-of-state P (E) as in Fig. 1.
By inverting Eq. (65) with P (E) as input, we obtain the energy density E(ρ) and also the
baryon chemical potential, µ = ∂E/∂ρ, as functions of the density. With our ansatz (61) for
the quasiparticle energy, the Fermi energy is given by
µ = εp=pF =
√
p2F +M
2(ρ) + U(ρ) . (66)
It follows that
vF (ρ) =
pF√
p2F +M
2(ρ)
. (67)
In terms of the energy per particle, E(ρ)/A, the energy density is given by:
E(ρ) =
(
M0 +
E(ρ)
A
)
ρ , (68)
and the chemical potential by
µ = M0 +
(
1 + ρ
∂
∂ρ
)
E(ρ)
A
. (69)
Equating the two expressions for µ we find
M0 +
(
1 + ρ
∂
∂ρ
)
E(ρ)
A
= m∗(ρ) + U(ρ) . (70)
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where we have identified the Landau effective mass
m∗(ρ) =
√
p2F +M
2(ρ). (71)
Thus, the density dependence of E(ρ)/A is reflected in the density-dependent mass M(ρ)
and the potential U(ρ).
In the chiral FRG model, the in-medium nucleon mass M(ρ) scales with the expectation
value of the scalar σ field, which is identified with the in-medium pion decay constant f ∗pi(ρ),
associated with the time component of the axial current. This plays the role of a chiral order
parameter. Consequently, in this model we have:
M(ρ) = M0
〈σ〉
fpi
= M0
f ∗pi(ρ)
fpi
. (72)
The proportionality of the nucleon mass to the pion decay constant originates from current
algebra and the Goldberger-Treiman relation. The chiral FRG approach maintains this
property for a nucleon in a dense medium.
Finally, given M(ρ) and U(ρ) one can return to Eqs. (52,53) or (56,57) and determine the
Landau parameters F0 and F1.
IV. RESULTS: QUASIPARTICLES AND FERMI-LIQUID PARAMETERS
A. Bulk and quasiparticle properties
Using Eq. (65), with the chiral FRG equation-of-state P (E) as input, we compute the
energy density, E(ρ), and the energy per particle, shown in Figs. 4 and 5. The corresponding
baryon chemical potential µ(ρ) = ∂E/∂ρ is shown in Fig. 6.
The next step is the decomposition of the baryon chemical potential (69) in terms of
the density-dependent quasiparticle mass and effective potential. As mentioned the mass
M(ρ) scales with the density dependence of the chiral order parameter 〈σ〉 = f ∗pi(ρ). Even
at ρ ∼ 5 ρ0, i.e., at densities encountered in the inner core region of neutron stars, the
in-medium nucleon mass is still almost half of its vacuum value. This indicates that the
spontaneous breaking of the chiral symmetry remains strong at such large densities. Here
the non-perturbative treatment of fluctuations beyond the mean-field approximation in the
chiral FRG approach is of crucial importance [19, 20]. In a mean-field calculation one finds
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<latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit>
6
<latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit>
⇢/⇢0
<latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit>
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<latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit>
E(⇢)
<latexit sha1_base64="IF0yFElV/F5yHG4JQDwv2qFw3VE=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoCGVGBF0WRXBZwT6gM5RMmmlDM8mQZIQyzEe48VfcuFDErQt3/o2Zdha29UDI4Zx7ufeeIGZUacf5sUorq2vrG+XNytb2zu6evX/QViKRmLSwYEJ2A6QIo5y0NNWMdGNJUBQw0gnGN7nfeSRSUcEf9CQmfoSGnIYUI22kvn3mBWHqBYIN1CQyX+phxOBtVpvT5Ehkp1nfrjp1Zwq4TNyCVEGBZt/+9gYCJxHhGjOkVM91Yu2nSGqKGckqXqJIjPAYDUnPUI4iovx0elQGT4wygKGQ5nENp+rfjhRFKt/PVEZIj9Sil4v/eb1Eh1d+SnmcaMLxbFCYMKgFzBOCAyoJ1mxiCMKSml0hHiGJsDY5VkwI7uLJy6R9XncNv7+oNq6LOMrgCByDGnDBJWiAO9AELYDBE3gBb+DderZerQ/rc1ZasoqeQzAH6+sXEi2fcg==</latexit><latexit sha1_base64="IF0yFElV/F5yHG4JQDwv2qFw3VE=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoCGVGBF0WRXBZwT6gM5RMmmlDM8mQZIQyzEe48VfcuFDErQt3/o2Zdha29UDI4Zx7ufeeIGZUacf5sUorq2vrG+XNytb2zu6evX/QViKRmLSwYEJ2A6QIo5y0NNWMdGNJUBQw0gnGN7nfeSRSUcEf9CQmfoSGnIYUI22kvn3mBWHqBYIN1CQyX+phxOBtVpvT5Ehkp1nfrjp1Zwq4TNyCVEGBZt/+9gYCJxHhGjOkVM91Yu2nSGqKGckqXqJIjPAYDUnPUI4iovx0elQGT4wygKGQ5nENp+rfjhRFKt/PVEZIj9Sil4v/eb1Eh1d+SnmcaMLxbFCYMKgFzBOCAyoJ1mxiCMKSml0hHiGJsDY5VkwI7uLJy6R9XncNv7+oNq6LOMrgCByDGnDBJWiAO9AELYDBE3gBb+DderZerQ/rc1ZasoqeQzAH6+sXEi2fcg==</latexit><latexit sha1_base64="IF0yFElV/F5yHG4JQDwv2qFw3VE=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoCGVGBF0WRXBZwT6gM5RMmmlDM8mQZIQyzEe48VfcuFDErQt3/o2Zdha29UDI4Zx7ufeeIGZUacf5sUorq2vrG+XNytb2zu6evX/QViKRmLSwYEJ2A6QIo5y0NNWMdGNJUBQw0gnGN7nfeSRSUcEf9CQmfoSGnIYUI22kvn3mBWHqBYIN1CQyX+phxOBtVpvT5Ehkp1nfrjp1Zwq4TNyCVEGBZt/+9gYCJxHhGjOkVM91Yu2nSGqKGckqXqJIjPAYDUnPUI4iovx0elQGT4wygKGQ5nENp+rfjhRFKt/PVEZIj9Sil4v/eb1Eh1d+SnmcaMLxbFCYMKgFzBOCAyoJ1mxiCMKSml0hHiGJsDY5VkwI7uLJy6R9XncNv7+oNq6LOMrgCByDGnDBJWiAO9AELYDBE3gBb+DderZerQ/rc1ZasoqeQzAH6+sXEi2fcg==</latexit><latexit sha1_base64="IF0yFElV/F5yHG4JQDwv2qFw3VE=">AAACFHicbVDLSgMxFM3UV62vUZdugkWoCGVGBF0WRXBZwT6gM5RMmmlDM8mQZIQyzEe48VfcuFDErQt3/o2Zdha29UDI4Zx7ufeeIGZUacf5sUorq2vrG+XNytb2zu6evX/QViKRmLSwYEJ2A6QIo5y0NNWMdGNJUBQw0gnGN7nfeSRSUcEf9CQmfoSGnIYUI22kvn3mBWHqBYIN1CQyX+phxOBtVpvT5Ehkp1nfrjp1Zwq4TNyCVEGBZt/+9gYCJxHhGjOkVM91Yu2nSGqKGckqXqJIjPAYDUnPUI4iovx0elQGT4wygKGQ5nENp+rfjhRFKt/PVEZIj9Sil4v/eb1Eh1d+SnmcaMLxbFCYMKgFzBOCAyoJ1mxiCMKSml0hHiGJsDY5VkwI7uLJy6R9XncNv7+oNq6LOMrgCByDGnDBJWiAO9AELYDBE3gBb+DderZerQ/rc1ZasoqeQzAH6+sXEi2fcg==</latexit>
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<latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit>
0.4
<latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit>
0.6
<latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit>
0.8
<latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit>
1.0
<latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit> 
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fm3
 
<latexit sha1_base64="yDBrjQWHLorhCrdLQjdxcAIJQeI=">AAACC3icbVC7TsNAEDzzJrwClDQnIiQqZAMSlBEUUIJEHpJtovNlnZw4+6y7NVJkuafhV2goQIiWH6Djb7g8CghMNZqZ1e5OlElh0HW/nJnZufmFxaXlysrq2vpGdXOraVSuOTS4kkq3I2ZAihQaKFBCO9PAkkhCK7o7H/qte9BGqPQGBxmECeulIhacoZU61d0iiGIaSIjRLy6gGSibpnFye1QGWvT6GJadas09cEegf4k3ITUywVWn+hl0Fc8TSJFLZozvuRmGBdMouISyEuQGMsbvWA98S1OWgAmL0S8l3bNKl8bKHqFSpCP150TBEmMGSWSTCcO+mfaG4n+en2N8GhYizXKElI8XxbmkqOiwGNoVGjjKgSWMa2FvpbzPNONo66vYErzpl/+S5uGBZ/n1ca1+NqljieyQXbJPPHJC6uSSXJEG4eSBPJEX8uo8Os/Om/M+js44k5lt8gvOxzcJbpsK</latexit><latexit sha1_base64="yDBrjQWHLorhCrdLQjdxcAIJQeI=">AAACC3icbVC7TsNAEDzzJrwClDQnIiQqZAMSlBEUUIJEHpJtovNlnZw4+6y7NVJkuafhV2goQIiWH6Djb7g8CghMNZqZ1e5OlElh0HW/nJnZufmFxaXlysrq2vpGdXOraVSuOTS4kkq3I2ZAihQaKFBCO9PAkkhCK7o7H/qte9BGqPQGBxmECeulIhacoZU61d0iiGIaSIjRLy6gGSibpnFye1QGWvT6GJadas09cEegf4k3ITUywVWn+hl0Fc8TSJFLZozvuRmGBdMouISyEuQGMsbvWA98S1OWgAmL0S8l3bNKl8bKHqFSpCP150TBEmMGSWSTCcO+mfaG4n+en2N8GhYizXKElI8XxbmkqOiwGNoVGjjKgSWMa2FvpbzPNONo66vYErzpl/+S5uGBZ/n1ca1+NqljieyQXbJPPHJC6uSSXJEG4eSBPJEX8uo8Os/Om/M+js44k5lt8gvOxzcJbpsK</latexit><latexit sha1_base64="yDBrjQWHLorhCrdLQjdxcAIJQeI=">AAACC3icbVC7TsNAEDzzJrwClDQnIiQqZAMSlBEUUIJEHpJtovNlnZw4+6y7NVJkuafhV2goQIiWH6Djb7g8CghMNZqZ1e5OlElh0HW/nJnZufmFxaXlysrq2vpGdXOraVSuOTS4kkq3I2ZAihQaKFBCO9PAkkhCK7o7H/qte9BGqPQGBxmECeulIhacoZU61d0iiGIaSIjRLy6gGSibpnFye1QGWvT6GJadas09cEegf4k3ITUywVWn+hl0Fc8TSJFLZozvuRmGBdMouISyEuQGMsbvWA98S1OWgAmL0S8l3bNKl8bKHqFSpCP150TBEmMGSWSTCcO+mfaG4n+en2N8GhYizXKElI8XxbmkqOiwGNoVGjjKgSWMa2FvpbzPNONo66vYErzpl/+S5uGBZ/n1ca1+NqljieyQXbJPPHJC6uSSXJEG4eSBPJEX8uo8Os/Om/M+js44k5lt8gvOxzcJbpsK</latexit><latexit sha1_base64="yDBrjQWHLorhCrdLQjdxcAIJQeI=">AAACC3icbVC7TsNAEDzzJrwClDQnIiQqZAMSlBEUUIJEHpJtovNlnZw4+6y7NVJkuafhV2goQIiWH6Djb7g8CghMNZqZ1e5OlElh0HW/nJnZufmFxaXlysrq2vpGdXOraVSuOTS4kkq3I2ZAihQaKFBCO9PAkkhCK7o7H/qte9BGqPQGBxmECeulIhacoZU61d0iiGIaSIjRLy6gGSibpnFye1QGWvT6GJadas09cEegf4k3ITUywVWn+hl0Fc8TSJFLZozvuRmGBdMouISyEuQGMsbvWA98S1OWgAmL0S8l3bNKl8bKHqFSpCP150TBEmMGSWSTCcO+mfaG4n+en2N8GhYizXKElI8XxbmkqOiwGNoVGjjKgSWMa2FvpbzPNONo66vYErzpl/+S5uGBZ/n1ca1+NqljieyQXbJPPHJC6uSSXJEG4eSBPJEX8uo8Os/Om/M+js44k5lt8gvOxzcJbpsK</latexit>
FIG. 4: Energy density of neutron star matter from chiral FRG calculations [19, 20] as function of
density given in units of ρ0 = 0.16 fm
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<latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit><latexit sha1_base64="+jvSrrcMCBG8fz7y92Ct2VUAn6U=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSUfRY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8kujzE=</latexit>
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<latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit><latexit sha1_base64="nKDDChkeTrJ9BVuKCfytI2guNCs=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfVY9OKxgv2ANpTNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LQ5aOsLCw/vzLAzb5AIro3rfjultfWNza3ydmVnd2//oHp41NZxqhi2WCxi1Q2oRsEltgw3AruJQhoFAjvB5C6vd55QaR7LRzNN0I/oSPKQM2qs1cn6QUiuZoNqza27c5FV8AqoQaHmoPrVH8YsjVAaJqjWPc9NjJ9RZTgTOKv0U40JZRM6wp5FSSPUfjZfd0bOrDMkYazsk4bM3d8TGY20nkaB7YyoGevlWm7+V+ulJrzxMy6T1KBki4/CVBATk/x2MuQKmRFTC5QpbnclbEwVZcYmVLEheMsnr0L7ou5ZfrisNW6LOMpwAqdwDh5cQwPuoQktYDCBZ3iFNydxXpx352PRWnKKmWP4I+fzB8qzjzI=</latexit>
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<latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit>
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<latexit sha1_base64="KwZVu5hLbpKToTQxWTRu80655Y8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJfH/aL1f8qj8XWYUghwrkqvfLX91BzFLFNTJJre0EfoK9jBoUTPJpqZtanlA2pkPecaip4raXzReekjPnDEgUG/c0krn7eyKjytqJCl2nojiyy7WZ+V+tk2J03cuETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6jkQgiWT16F5kU1cHx/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sj7/AGi+4+h</latexit><latexit sha1_base64="KwZVu5hLbpKToTQxWTRu80655Y8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJfH/aL1f8qj8XWYUghwrkqvfLX91BzFLFNTJJre0EfoK9jBoUTPJpqZtanlA2pkPecaip4raXzReekjPnDEgUG/c0krn7eyKjytqJCl2nojiyy7WZ+V+tk2J03cuETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6jkQgiWT16F5kU1cHx/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sj7/AGi+4+h</latexit><latexit sha1_base64="KwZVu5hLbpKToTQxWTRu80655Y8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJfH/aL1f8qj8XWYUghwrkqvfLX91BzFLFNTJJre0EfoK9jBoUTPJpqZtanlA2pkPecaip4raXzReekjPnDEgUG/c0krn7eyKjytqJCl2nojiyy7WZ+V+tk2J03cuETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6jkQgiWT16F5kU1cHx/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sj7/AGi+4+h</latexit><latexit sha1_base64="KwZVu5hLbpKToTQxWTRu80655Y8=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJfH/aL1f8qj8XWYUghwrkqvfLX91BzFLFNTJJre0EfoK9jBoUTPJpqZtanlA2pkPecaip4raXzReekjPnDEgUG/c0krn7eyKjytqJCl2nojiyy7WZ+V+tk2J03cuETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6jkQgiWT16F5kU1cHx/Wand5HEU4QRO4RwCuIIa3EEdGsBAwTO8wptnvBfv3ftYtBa8fOYY/sj7/AGi+4+h</latexit>
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<latexit sha1_base64="XsWoWPEnguJjoeb4ZgMtARqGsG0=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4hUfX/aL5X9ij8XWYUghzLkqvdLX91BzFLFNTJJre0EfoK9jBoUTPJpsZtanlA2pkPecaip4raXzReeknPnDEgUG/c0krn7eyKjytqJCl2nojiyy7WZ+V+tk2J03cuETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16FZrUSOL6/LNdu8jgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sj7/AGkgo+i</latexit><latexit sha1_base64="XsWoWPEnguJjoeb4ZgMtARqGsG0=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4hUfX/aL5X9ij8XWYUghzLkqvdLX91BzFLFNTJJre0EfoK9jBoUTPJpsZtanlA2pkPecaip4raXzReeknPnDEgUG/c0krn7eyKjytqJCl2nojiyy7WZ+V+tk2J03cuETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16FZrUSOL6/LNdu8jgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sj7/AGkgo+i</latexit><latexit sha1_base64="XsWoWPEnguJjoeb4ZgMtARqGsG0=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4hUfX/aL5X9ij8XWYUghzLkqvdLX91BzFLFNTJJre0EfoK9jBoUTPJpsZtanlA2pkPecaip4raXzReeknPnDEgUG/c0krn7eyKjytqJCl2nojiyy7WZ+V+tk2J03cuETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16FZrUSOL6/LNdu8jgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sj7/AGkgo+i</latexit><latexit sha1_base64="XsWoWPEnguJjoeb4ZgMtARqGsG0=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4hUfX/aL5X9ij8XWYUghzLkqvdLX91BzFLFNTJJre0EfoK9jBoUTPJpsZtanlA2pkPecaip4raXzReeknPnDEgUG/c0krn7eyKjytqJCl2nojiyy7WZ+V+tk2J03cuETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16FZrUSOL6/LNdu8jgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sj7/AGkgo+i</latexit>
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<latexit sha1_base64="Q/lN4G2UR51lO9yDPIMhZgXCk4k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woic+/6kV674VX8msgxBDhXIVe+Vvzr9mKUSlWWCGtMO/MR2M6otZwInpU5qMKFsRAfYdqioRNPNZgtPyIlz+iSKtXvKkpn7eyKj0pixDF2npHZoFmtT879aO7XRVTfjKkktKjb/KEoFsTGZXk/6XCOzYuyAMs3droQNqabMuoxKLoRg8eRlaJ5VA8d3F5XadR5HEY7gGE4hgEuowS3UoQEMJDzDK7x52nvx3r2PeWvBy2cO4Y+8zx+mCY+j</latexit><latexit sha1_base64="Q/lN4G2UR51lO9yDPIMhZgXCk4k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woic+/6kV674VX8msgxBDhXIVe+Vvzr9mKUSlWWCGtMO/MR2M6otZwInpU5qMKFsRAfYdqioRNPNZgtPyIlz+iSKtXvKkpn7eyKj0pixDF2npHZoFmtT879aO7XRVTfjKkktKjb/KEoFsTGZXk/6XCOzYuyAMs3droQNqabMuoxKLoRg8eRlaJ5VA8d3F5XadR5HEY7gGE4hgEuowS3UoQEMJDzDK7x52nvx3r2PeWvBy2cO4Y+8zx+mCY+j</latexit><latexit sha1_base64="Q/lN4G2UR51lO9yDPIMhZgXCk4k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woic+/6kV674VX8msgxBDhXIVe+Vvzr9mKUSlWWCGtMO/MR2M6otZwInpU5qMKFsRAfYdqioRNPNZgtPyIlz+iSKtXvKkpn7eyKj0pixDF2npHZoFmtT879aO7XRVTfjKkktKjb/KEoFsTGZXk/6XCOzYuyAMs3droQNqabMuoxKLoRg8eRlaJ5VA8d3F5XadR5HEY7gGE4hgEuowS3UoQEMJDzDK7x52nvx3r2PeWvBy2cO4Y+8zx+mCY+j</latexit><latexit sha1_base64="Q/lN4G2UR51lO9yDPIMhZgXCk4k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woic+/6kV674VX8msgxBDhXIVe+Vvzr9mKUSlWWCGtMO/MR2M6otZwInpU5qMKFsRAfYdqioRNPNZgtPyIlz+iSKtXvKkpn7eyKj0pixDF2npHZoFmtT879aO7XRVTfjKkktKjb/KEoFsTGZXk/6XCOzYuyAMs3droQNqabMuoxKLoRg8eRlaJ5VA8d3F5XadR5HEY7gGE4hgEuowS3UoQEMJDzDK7x52nvx3r2PeWvBy2cO4Y+8zx+mCY+j</latexit>
E(⇢)
A<latexit sha1_base64="qNQzazAEyo3HRRBImhp10QuBEJA=">AAACDHicbVDLSsNAFL3xWeur6tLNYBHqpiQi6LIqgssK9gFNKJPppB06yYSZiVBCPsCNv+LGhSJu/QB3/o2TNgttPTDM4dxzufceP+ZMadv+tpaWV1bX1ksb5c2t7Z3dyt5+W4lEEtoiggvZ9bGinEW0pZnmtBtLikOf044/vs7rnQcqFRPRvZ7E1AvxMGIBI1gbqV+ppq4foPSm5vqCD9QkNF/qypHITlxhGtFllhmXXbenQIvEKUgVCjT7lS93IEgS0kgTjpXqOXasvRRLzQinWdlNFI0xGeMh7Rka4ZAqL50ek6FjowxQIKR5kUZT9XdHikOV72mcIdYjNV/Lxf9qvUQHF17KojjRNCKzQUHCkRYoTwYNmKRE84khmEhmdkVkhCUm2uRXNiE48ycvkvZp3TH87qzauCriKMEhHEENHDiHBtxCE1pA4BGe4RXerCfrxXq3PmbWJavoOYA/sD5/ANqem3w=</latexit><latexit sha1_base64="qNQzazAEyo3HRRBImhp10QuBEJA=">AAACDHicbVDLSsNAFL3xWeur6tLNYBHqpiQi6LIqgssK9gFNKJPppB06yYSZiVBCPsCNv+LGhSJu/QB3/o2TNgttPTDM4dxzufceP+ZMadv+tpaWV1bX1ksb5c2t7Z3dyt5+W4lEEtoiggvZ9bGinEW0pZnmtBtLikOf044/vs7rnQcqFRPRvZ7E1AvxMGIBI1gbqV+ppq4foPSm5vqCD9QkNF/qypHITlxhGtFllhmXXbenQIvEKUgVCjT7lS93IEgS0kgTjpXqOXasvRRLzQinWdlNFI0xGeMh7Rka4ZAqL50ek6FjowxQIKR5kUZT9XdHikOV72mcIdYjNV/Lxf9qvUQHF17KojjRNCKzQUHCkRYoTwYNmKRE84khmEhmdkVkhCUm2uRXNiE48ycvkvZp3TH87qzauCriKMEhHEENHDiHBtxCE1pA4BGe4RXerCfrxXq3PmbWJavoOYA/sD5/ANqem3w=</latexit><latexit sha1_base64="qNQzazAEyo3HRRBImhp10QuBEJA=">AAACDHicbVDLSsNAFL3xWeur6tLNYBHqpiQi6LIqgssK9gFNKJPppB06yYSZiVBCPsCNv+LGhSJu/QB3/o2TNgttPTDM4dxzufceP+ZMadv+tpaWV1bX1ksb5c2t7Z3dyt5+W4lEEtoiggvZ9bGinEW0pZnmtBtLikOf044/vs7rnQcqFRPRvZ7E1AvxMGIBI1gbqV+ppq4foPSm5vqCD9QkNF/qypHITlxhGtFllhmXXbenQIvEKUgVCjT7lS93IEgS0kgTjpXqOXasvRRLzQinWdlNFI0xGeMh7Rka4ZAqL50ek6FjowxQIKR5kUZT9XdHikOV72mcIdYjNV/Lxf9qvUQHF17KojjRNCKzQUHCkRYoTwYNmKRE84khmEhmdkVkhCUm2uRXNiE48ycvkvZp3TH87qzauCriKMEhHEENHDiHBtxCE1pA4BGe4RXerCfrxXq3PmbWJavoOYA/sD5/ANqem3w=</latexit><latexit sha1_base64="qNQzazAEyo3HRRBImhp10QuBEJA=">AAACDHicbVDLSsNAFL3xWeur6tLNYBHqpiQi6LIqgssK9gFNKJPppB06yYSZiVBCPsCNv+LGhSJu/QB3/o2TNgttPTDM4dxzufceP+ZMadv+tpaWV1bX1ksb5c2t7Z3dyt5+W4lEEtoiggvZ9bGinEW0pZnmtBtLikOf044/vs7rnQcqFRPRvZ7E1AvxMGIBI1gbqV+ppq4foPSm5vqCD9QkNF/qypHITlxhGtFllhmXXbenQIvEKUgVCjT7lS93IEgS0kgTjpXqOXasvRRLzQinWdlNFI0xGeMh7Rka4ZAqL50ek6FjowxQIKR5kUZT9XdHikOV72mcIdYjNV/Lxf9qvUQHF17KojjRNCKzQUHCkRYoTwYNmKRE84khmEhmdkVkhCUm2uRXNiE48ycvkvZp3TH87qzauCriKMEhHEENHDiHBtxCE1pA4BGe4RXerCfrxXq3PmbWJavoOYA/sD5/ANqem3w=</latexit>
⇢/⇢0
<latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit>
[MeV]
<latexit sha1_base64="ljppsZ/XP92PbDGr4u4hUBfdKl8=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJFqGA/IA1ls920SzebsDsRSujP8OJBEa/+Gm/+G7dtDtr6wsLDOzPszBumUhh03W+ntLa+sblV3q7s7O7tH1QPj9omyTTjLZbIRHdDargUirdQoOTdVHMah5J3wvHtrN554tqIRD3iJOVBTIdKRIJRtJaf98KI+Pe8HUz71Zpbd+ciq+AVUINCzX71qzdIWBZzhUxSY3zPTTHIqUbBJJ9WepnhKWVjOuS+RUVjboJ8vvKUnFlnQKJE26eQzN3fEzmNjZnEoe2MKY7Mcm1m/lfzM4yug1yoNEOu2OKjKJMEEzK7nwyE5gzlxAJlWthdCRtRTRnalCo2BG/55FVoX9Q9yw+XtcZNEUcZTuAUzsGDK2jAHTShBQwSeIZXeHPQeXHenY9Fa8kpZo7hj5zPH7/NkOQ=</latexit><latexit sha1_base64="ljppsZ/XP92PbDGr4u4hUBfdKl8=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJFqGA/IA1ls920SzebsDsRSujP8OJBEa/+Gm/+G7dtDtr6wsLDOzPszBumUhh03W+ntLa+sblV3q7s7O7tH1QPj9omyTTjLZbIRHdDargUirdQoOTdVHMah5J3wvHtrN554tqIRD3iJOVBTIdKRIJRtJaf98KI+Pe8HUz71Zpbd+ciq+AVUINCzX71qzdIWBZzhUxSY3zPTTHIqUbBJJ9WepnhKWVjOuS+RUVjboJ8vvKUnFlnQKJE26eQzN3fEzmNjZnEoe2MKY7Mcm1m/lfzM4yug1yoNEOu2OKjKJMEEzK7nwyE5gzlxAJlWthdCRtRTRnalCo2BG/55FVoX9Q9yw+XtcZNEUcZTuAUzsGDK2jAHTShBQwSeIZXeHPQeXHenY9Fa8kpZo7hj5zPH7/NkOQ=</latexit><latexit sha1_base64="ljppsZ/XP92PbDGr4u4hUBfdKl8=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJFqGA/IA1ls920SzebsDsRSujP8OJBEa/+Gm/+G7dtDtr6wsLDOzPszBumUhh03W+ntLa+sblV3q7s7O7tH1QPj9omyTTjLZbIRHdDargUirdQoOTdVHMah5J3wvHtrN554tqIRD3iJOVBTIdKRIJRtJaf98KI+Pe8HUz71Zpbd+ciq+AVUINCzX71qzdIWBZzhUxSY3zPTTHIqUbBJJ9WepnhKWVjOuS+RUVjboJ8vvKUnFlnQKJE26eQzN3fEzmNjZnEoe2MKY7Mcm1m/lfzM4yug1yoNEOu2OKjKJMEEzK7nwyE5gzlxAJlWthdCRtRTRnalCo2BG/55FVoX9Q9yw+XtcZNEUcZTuAUzsGDK2jAHTShBQwSeIZXeHPQeXHenY9Fa8kpZo7hj5zPH7/NkOQ=</latexit><latexit sha1_base64="ljppsZ/XP92PbDGr4u4hUBfdKl8=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OJFqGA/IA1ls920SzebsDsRSujP8OJBEa/+Gm/+G7dtDtr6wsLDOzPszBumUhh03W+ntLa+sblV3q7s7O7tH1QPj9omyTTjLZbIRHdDargUirdQoOTdVHMah5J3wvHtrN554tqIRD3iJOVBTIdKRIJRtJaf98KI+Pe8HUz71Zpbd+ciq+AVUINCzX71qzdIWBZzhUxSY3zPTTHIqUbBJJ9WepnhKWVjOuS+RUVjboJ8vvKUnFlnQKJE26eQzN3fEzmNjZnEoe2MKY7Mcm1m/lfzM4yug1yoNEOu2OKjKJMEEzK7nwyE5gzlxAJlWthdCRtRTRnalCo2BG/55FVoX9Q9yw+XtcZNEUcZTuAUzsGDK2jAHTShBQwSeIZXeHPQeXHenY9Fa8kpZo7hj5zPH7/NkOQ=</latexit>
FIG. 5: Energy per particle deduced from the chiral FRG equation-of-state as function of baryon
density given in units of ρ0 = 0.16 fm
−3.
instead a first-order chiral phase transition at densities as low as ρ ' 3 ρ0. With inclusion of
fluctuating fields and, in particular, many-body correlations featuring repulsive Pauli effects
that become increasingly active with increasing density, the transition to chiral symmetry
restoration is shifted to densities beyond 5 ρ0.
Once M(ρ) is determined (see Appendix C for numerical details), the effective potential
is obtained by
U(ρ) = µ−m∗(ρ) , (73)
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<latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit>
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FIG. 6: Chemical potential of neutron matter from ChNM-FRG calculations [19, 20] as function
of density given in units of ρ0 = 0.16 fm
−3.
with the Landau effective mass m∗(ρ), Eq. (71). Results for the in-medium mass M(ρ)
and the effective potential U(ρ) are summarized in Fig. 7. The deviations in M(ρ) from
linear density dependence reflect correlations and fluctuations beyond the mean field ap-
proximation. The Landau effective mass, m∗(ρ), is shown in Fig. 8. This is the quantity
that determines the Landau parameter F1, see Eq. (57). At large densities, the neutrons at
the Fermi surface become relativistic, with an effective mass M(ρ) comparable to or smaller
than pF . Nevertheless, at the densities relevant to neutron stars, M(ρ) is still large compared
to values expected when approaching chiral symmetry restoration.
It is important to point out that M(ρ) and U(ρ) behave quite differently in comparison
with the corresponding quantities of standard relativistic mean-field (RMF) models, which
yield much stronger scalar and vector mean fields. This difference comes primarily from the
explicit treatment of multi-pion exchange processes in the chiral FRG theory. For example,
we have U(ρ = ρ0) ' 0.14 GeV whereas the corresponding RMF vector potential would be
almost three times as large. Similarly, the density-dependent mass M(ρ) in the chiral FRG
approach drops to M(ρ = ρ0) ' 0.83M0 at normal nuclear matter density. The equivalent
attractive scalar potential is Us(ρ = ρ0) ≡ M(ρ0) −M0 ' −0.16 GeV, whereas the typical
scalar potential in RMF models is about twice as strong. In the chiral FRG scheme, much of
the intermediate-range attraction between nucleons in the medium is generated by two-pion
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<latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit><latexit sha1_base64="/QsCFTKAkAyGn6z274eHA6RXgr0=">AAACE3icbVC7TsMwFHV4lvIKMLJYVEiIoSQICcYKFsYi0YfURJHjOK1Vx45sB6mK8g8s/AoLAwixsrDxNzhtBmg5kuWjc+7VvfeEKaNKO863tbS8srq2Xtuob25t7+zae/tdJTKJSQcLJmQ/RIowyklHU81IP5UEJSEjvXB8U/q9ByIVFfxeT1LiJ2jIaUwx0kYK7NPcC2MvFCxSk8R8uSdHojhbUAKnCOyG03SmgIvErUgDVGgH9pcXCZwlhGvMkFID10m1nyOpKWakqHuZIinCYzQkA0M5Sojy8+lNBTw2SgRjIc3jGk7V3x05SlS5oKlMkB6pea8U//MGmY6v/JzyNNOE49mgOGNQC1gGBCMqCdZsYgjCkppdIR4hibA2MdZNCO78yYuke950Db+7aLSuqzhq4BAcgRPggkvQAregDToAg0fwDF7Bm/VkvVjv1sesdMmqeg7AH1ifPxn4n4k=</latexit>
M(⇢)
M0
<latexit sha1_base64="E9q81GaOwBvHeGJgG+hS3/PoqJw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1Wom5KIoMuiGzeFCvYBTQiTyaQdOsmEmYlQQn7Ajb/ixoUibt2782+ctFlo64VhDufcw733+AmjUlnWt1FZWV1b36hu1ra2d3b3zP2DnuSpwKSLOeNi4CNJGI1JV1HFyCARBEU+I31/clPo/QciJOXxvZomxI3QKKYhxUhpyjNPMscPs3bD8TkL5DTSX+aIMc/PHK59sO1Zee6ZdatpzQouA7sEdVBWxzO/nIDjNCKxwgxJObStRLkZEopiRvKak0qSIDxBIzLUMEYRkW42uyaHp5oJYMiFfrGCM/a3I0ORLDbVnRFSY7moFeR/2jBV4ZWb0ThJFYnxfFCYMqg4LKKBARUEKzbVAGFB9a4Qj5FAWOkAazoEe/HkZdA7b9oa313UW9dlHFVwBI5BA9jgErTALeiALsDgETyDV/BmPBkvxrvxMW+tGKXnEPwp4/MH3HCcCQ==</latexit><latexit sha1_base64="E9q81GaOwBvHeGJgG+hS3/PoqJw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1Wom5KIoMuiGzeFCvYBTQiTyaQdOsmEmYlQQn7Ajb/ixoUibt2782+ctFlo64VhDufcw733+AmjUlnWt1FZWV1b36hu1ra2d3b3zP2DnuSpwKSLOeNi4CNJGI1JV1HFyCARBEU+I31/clPo/QciJOXxvZomxI3QKKYhxUhpyjNPMscPs3bD8TkL5DTSX+aIMc/PHK59sO1Zee6ZdatpzQouA7sEdVBWxzO/nIDjNCKxwgxJObStRLkZEopiRvKak0qSIDxBIzLUMEYRkW42uyaHp5oJYMiFfrGCM/a3I0ORLDbVnRFSY7moFeR/2jBV4ZWb0ThJFYnxfFCYMqg4LKKBARUEKzbVAGFB9a4Qj5FAWOkAazoEe/HkZdA7b9oa313UW9dlHFVwBI5BA9jgErTALeiALsDgETyDV/BmPBkvxrvxMW+tGKXnEPwp4/MH3HCcCQ==</latexit><latexit sha1_base64="E9q81GaOwBvHeGJgG+hS3/PoqJw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1Wom5KIoMuiGzeFCvYBTQiTyaQdOsmEmYlQQn7Ajb/ixoUibt2782+ctFlo64VhDufcw733+AmjUlnWt1FZWV1b36hu1ra2d3b3zP2DnuSpwKSLOeNi4CNJGI1JV1HFyCARBEU+I31/clPo/QciJOXxvZomxI3QKKYhxUhpyjNPMscPs3bD8TkL5DTSX+aIMc/PHK59sO1Zee6ZdatpzQouA7sEdVBWxzO/nIDjNCKxwgxJObStRLkZEopiRvKak0qSIDxBIzLUMEYRkW42uyaHp5oJYMiFfrGCM/a3I0ORLDbVnRFSY7moFeR/2jBV4ZWb0ThJFYnxfFCYMqg4LKKBARUEKzbVAGFB9a4Qj5FAWOkAazoEe/HkZdA7b9oa313UW9dlHFVwBI5BA9jgErTALeiALsDgETyDV/BmPBkvxrvxMW+tGKXnEPwp4/MH3HCcCQ==</latexit><latexit sha1_base64="E9q81GaOwBvHeGJgG+hS3/PoqJw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1Wom5KIoMuiGzeFCvYBTQiTyaQdOsmEmYlQQn7Ajb/ixoUibt2782+ctFlo64VhDufcw733+AmjUlnWt1FZWV1b36hu1ra2d3b3zP2DnuSpwKSLOeNi4CNJGI1JV1HFyCARBEU+I31/clPo/QciJOXxvZomxI3QKKYhxUhpyjNPMscPs3bD8TkL5DTSX+aIMc/PHK59sO1Zee6ZdatpzQouA7sEdVBWxzO/nIDjNCKxwgxJObStRLkZEopiRvKak0qSIDxBIzLUMEYRkW42uyaHp5oJYMiFfrGCM/a3I0ORLDbVnRFSY7moFeR/2jBV4ZWb0ThJFYnxfFCYMqg4LKKBARUEKzbVAGFB9a4Qj5FAWOkAazoEe/HkZdA7b9oa313UW9dlHFVwBI5BA9jgErTALeiALsDgETyDV/BmPBkvxrvxMW+tGKXnEPwp4/MH3HCcCQ==</latexit>
U(⇢)
<latexit sha1_base64="NUE88PnPfB0oTvTp4uw57xx6/9k=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LblxWMG2hCWUymbRDJzNhZiKUUHDjr7hxoYhbf8Kdf+OkzUJbDwxzOOde7r0nTBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lMgkJh4WTMheiBRhlBNPU81IL5UEJSEj3XB8U/jdByIVFfxeT1ISJGjIaUwx0kYa2Ee5H8bQa/ihYJGaJObLfTkS07PpwK47TWcGuEzcktRBifbA/vIjgbOEcI0ZUqrvOqkOciQ1xYxMa36mSIrwGA1J31COEqKCfHbDFJ4aJYKxkOZxDWfq744cJarYz1QmSI/UoleI/3n9TMdXQU55mmnC8XxQnDGoBSwCgRGVBGs2MQRhSc2uEI+QRFib2GomBHfx5GXSOW+6ht9d1FvXZRxVcAxOQAO44BK0wC1oAw9g8AiewSt4s56sF+vd+piXVqyy5xD8gfX5AwO4l8E=</latexit><latexit sha1_base64="NUE88PnPfB0oTvTp4uw57xx6/9k=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LblxWMG2hCWUymbRDJzNhZiKUUHDjr7hxoYhbf8Kdf+OkzUJbDwxzOOde7r0nTBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lMgkJh4WTMheiBRhlBNPU81IL5UEJSEj3XB8U/jdByIVFfxeT1ISJGjIaUwx0kYa2Ee5H8bQa/ihYJGaJObLfTkS07PpwK47TWcGuEzcktRBifbA/vIjgbOEcI0ZUqrvOqkOciQ1xYxMa36mSIrwGA1J31COEqKCfHbDFJ4aJYKxkOZxDWfq744cJarYz1QmSI/UoleI/3n9TMdXQU55mmnC8XxQnDGoBSwCgRGVBGs2MQRhSc2uEI+QRFib2GomBHfx5GXSOW+6ht9d1FvXZRxVcAxOQAO44BK0wC1oAw9g8AiewSt4s56sF+vd+piXVqyy5xD8gfX5AwO4l8E=</latexit><latexit sha1_base64="NUE88PnPfB0oTvTp4uw57xx6/9k=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LblxWMG2hCWUymbRDJzNhZiKUUHDjr7hxoYhbf8Kdf+OkzUJbDwxzOOde7r0nTBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lMgkJh4WTMheiBRhlBNPU81IL5UEJSEj3XB8U/jdByIVFfxeT1ISJGjIaUwx0kYa2Ee5H8bQa/ihYJGaJObLfTkS07PpwK47TWcGuEzcktRBifbA/vIjgbOEcI0ZUqrvOqkOciQ1xYxMa36mSIrwGA1J31COEqKCfHbDFJ4aJYKxkOZxDWfq744cJarYz1QmSI/UoleI/3n9TMdXQU55mmnC8XxQnDGoBSwCgRGVBGs2MQRhSc2uEI+QRFib2GomBHfx5GXSOW+6ht9d1FvXZRxVcAxOQAO44BK0wC1oAw9g8AiewSt4s56sF+vd+piXVqyy5xD8gfX5AwO4l8E=</latexit><latexit sha1_base64="NUE88PnPfB0oTvTp4uw57xx6/9k=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBahbkoigi6LblxWMG2hCWUymbRDJzNhZiKUUHDjr7hxoYhbf8Kdf+OkzUJbDwxzOOde7r0nTBlV2nG+rcrK6tr6RnWztrW9s7tn7x90lMgkJh4WTMheiBRhlBNPU81IL5UEJSEj3XB8U/jdByIVFfxeT1ISJGjIaUwx0kYa2Ee5H8bQa/ihYJGaJObLfTkS07PpwK47TWcGuEzcktRBifbA/vIjgbOEcI0ZUqrvOqkOciQ1xYxMa36mSIrwGA1J31COEqKCfHbDFJ4aJYKxkOZxDWfq744cJarYz1QmSI/UoleI/3n9TMdXQU55mmnC8XxQnDGoBSwCgRGVBGs2MQRhSc2uEI+QRFib2GomBHfx5GXSOW+6ht9d1FvXZRxVcAxOQAO44BK0wC1oAw9g8AiewSt4s56sF+vd+piXVqyy5xD8gfX5AwO4l8E=</latexit>
M
M0
<latexit sha1_base64="11Of1XKvTOcEEPVAivhbXDGZu3c=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXRjZtCBfuANoTJdNIOnUzCzEQpMZ/ixoUibv0Sd/6N0zYLbT0wcDjnXO6dEyScKe0431ZpbX1jc6u8XdnZ3ds/sKuHHRWnktA2iXksewFWlDNB25ppTnuJpDgKOO0Gk5uZ332gUrFY3OtpQr0IjwQLGcHaSL5dzQZBmDUHsQmhpu/kuW/XnLozB1olbkFqUKDl21+DYUzSiApNOFaq7zqJ9jIsNSOc5pVBqmiCyQSPaN9QgSOqvGx+eo5OjTJEYSzNExrN1d8TGY6UmkaBSUZYj9WyNxP/8/qpDq+8jIkk1VSQxaIw5UjHaNYDGjJJieZTQzCRzNyKyBhLTLRpq2JKcJe/vEo653XX8LuLWuO6qKMMx3ACZ+DCJTTgFlrQBgKP8Ayv8GY9WS/Wu/WxiJasYuYI/sD6/AH2o5PK</latexit><latexit sha1_base64="11Of1XKvTOcEEPVAivhbXDGZu3c=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXRjZtCBfuANoTJdNIOnUzCzEQpMZ/ixoUibv0Sd/6N0zYLbT0wcDjnXO6dEyScKe0431ZpbX1jc6u8XdnZ3ds/sKuHHRWnktA2iXksewFWlDNB25ppTnuJpDgKOO0Gk5uZ332gUrFY3OtpQr0IjwQLGcHaSL5dzQZBmDUHsQmhpu/kuW/XnLozB1olbkFqUKDl21+DYUzSiApNOFaq7zqJ9jIsNSOc5pVBqmiCyQSPaN9QgSOqvGx+eo5OjTJEYSzNExrN1d8TGY6UmkaBSUZYj9WyNxP/8/qpDq+8jIkk1VSQxaIw5UjHaNYDGjJJieZTQzCRzNyKyBhLTLRpq2JKcJe/vEo653XX8LuLWuO6qKMMx3ACZ+DCJTTgFlrQBgKP8Ayv8GY9WS/Wu/WxiJasYuYI/sD6/AH2o5PK</latexit><latexit sha1_base64="11Of1XKvTOcEEPVAivhbXDGZu3c=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXRjZtCBfuANoTJdNIOnUzCzEQpMZ/ixoUibv0Sd/6N0zYLbT0wcDjnXO6dEyScKe0431ZpbX1jc6u8XdnZ3ds/sKuHHRWnktA2iXksewFWlDNB25ppTnuJpDgKOO0Gk5uZ332gUrFY3OtpQr0IjwQLGcHaSL5dzQZBmDUHsQmhpu/kuW/XnLozB1olbkFqUKDl21+DYUzSiApNOFaq7zqJ9jIsNSOc5pVBqmiCyQSPaN9QgSOqvGx+eo5OjTJEYSzNExrN1d8TGY6UmkaBSUZYj9WyNxP/8/qpDq+8jIkk1VSQxaIw5UjHaNYDGjJJieZTQzCRzNyKyBhLTLRpq2JKcJe/vEo653XX8LuLWuO6qKMMx3ACZ+DCJTTgFlrQBgKP8Ayv8GY9WS/Wu/WxiJasYuYI/sD6/AH2o5PK</latexit><latexit sha1_base64="11Of1XKvTOcEEPVAivhbXDGZu3c=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXRjZtCBfuANoTJdNIOnUzCzEQpMZ/ixoUibv0Sd/6N0zYLbT0wcDjnXO6dEyScKe0431ZpbX1jc6u8XdnZ3ds/sKuHHRWnktA2iXksewFWlDNB25ppTnuJpDgKOO0Gk5uZ332gUrFY3OtpQr0IjwQLGcHaSL5dzQZBmDUHsQmhpu/kuW/XnLozB1olbkFqUKDl21+DYUzSiApNOFaq7zqJ9jIsNSOc5pVBqmiCyQSPaN9QgSOqvGx+eo5OjTJEYSzNExrN1d8TGY6UmkaBSUZYj9WyNxP/8/qpDq+8jIkk1VSQxaIw5UjHaNYDGjJJieZTQzCRzNyKyBhLTLRpq2JKcJe/vEo653XX8LuLWuO6qKMMx3ACZ+DCJTTgFlrQBgKP8Ayv8GY9WS/Wu/WxiJasYuYI/sD6/AH2o5PK</latexit>
0.4
<latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit>
0.6
<latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit>
0.8
<latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit>
1.0
<latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit><latexit sha1_base64="N1HnvWtq0R7kucULQDBBsYWnyCY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhEJqv60X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf74+f</latexit>
U
<latexit sha1_base64="F5Owpn5jvsMzAGGPDl5Gj3XVKLc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjBdMW2lA220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5G5e7zyh0jyRj2aaYhDTkeQRZ9RYq5P3w4j4s0G15tbdhcg6eAXUoFBrUP3qDxOWxSgNE1TrnuemJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOyMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJroJci7TzKBky4+iTBCTkPntZMgVMiOmFihT3O5K2JgqyoxNqGJD8FZPXof2Vd2z/HBda94WcZThDM7hEjxoQBPuoQU+MJjAM7zCm5M6L86787FsLTnFzCn8kfP5A/nOj1E=</latexit><latexit sha1_base64="F5Owpn5jvsMzAGGPDl5Gj3XVKLc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjBdMW2lA220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5G5e7zyh0jyRj2aaYhDTkeQRZ9RYq5P3w4j4s0G15tbdhcg6eAXUoFBrUP3qDxOWxSgNE1TrnuemJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOyMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJroJci7TzKBky4+iTBCTkPntZMgVMiOmFihT3O5K2JgqyoxNqGJD8FZPXof2Vd2z/HBda94WcZThDM7hEjxoQBPuoQU+MJjAM7zCm5M6L86787FsLTnFzCn8kfP5A/nOj1E=</latexit><latexit sha1_base64="F5Owpn5jvsMzAGGPDl5Gj3XVKLc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjBdMW2lA220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5G5e7zyh0jyRj2aaYhDTkeQRZ9RYq5P3w4j4s0G15tbdhcg6eAXUoFBrUP3qDxOWxSgNE1TrnuemJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOyMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJroJci7TzKBky4+iTBCTkPntZMgVMiOmFihT3O5K2JgqyoxNqGJD8FZPXof2Vd2z/HBda94WcZThDM7hEjxoQBPuoQU+MJjAM7zCm5M6L86787FsLTnFzCn8kfP5A/nOj1E=</latexit><latexit sha1_base64="F5Owpn5jvsMzAGGPDl5Gj3XVKLc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjBdMW2lA220m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0vLDy8M8POvGEquDau++2UNja3tnfKu5W9/YPDo+rxSVsnmWLos0QkqhtSjYJL9A03ArupQhqHAjvh5G5e7zyh0jyRj2aaYhDTkeQRZ9RYq5P3w4j4s0G15tbdhcg6eAXUoFBrUP3qDxOWxSgNE1TrnuemJsipMpwJnFX6mcaUsgkdYc+ipDHqIF+sOyMX1hmSKFH2SUMW7u+JnMZaT+PQdsbUjPVqbW7+V+tlJroJci7TzKBky4+iTBCTkPntZMgVMiOmFihT3O5K2JgqyoxNqGJD8FZPXof2Vd2z/HBda94WcZThDM7hEjxoQBPuoQU+MJjAM7zCm5M6L86787FsLTnFzCn8kfP5A/nOj1E=</latexit>
0.4
<latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit>
0.6
<latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit><latexit sha1_base64="/wUS78sxheQvOVPa0o1GdRLiISU=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdRj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+nho+k</latexit>
0.8
<latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit>
[GeV]
<latexit sha1_base64="7+6jKmt81uNMbRoVFuz2UH/qoqc=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW01A220m7dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0vLDy8M8POvGEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCekGgWX2DLcCOykCmkcCnwIR9fT+sMTKs0TeW/GKQYxHUgecUaNtR7zbhj5N9gOJr1qza27M5Fl8AqoQaFmr/rV7Scsi1EaJqjWvuemJsipMpwJnFS6mcaUshEdoG9R0hh1kM82npAT6/RJlCj7pCEz9/dETmOtx3FoO2NqhnqxNjX/q/mZiS6DnMs0MyjZ/KMoE8QkZHo+6XOFzIixBcoUt7sSNqSKMmNDqtgQvMWTl6F9Vvcs353XGldFHGU4gmM4BQ8uoAG30IQWMJDwDK/w5mjnxXl3PuatJaeYOYQ/cj5/AF7IkLQ=</latexit><latexit sha1_base64="7+6jKmt81uNMbRoVFuz2UH/qoqc=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW01A220m7dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0vLDy8M8POvGEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCekGgWX2DLcCOykCmkcCnwIR9fT+sMTKs0TeW/GKQYxHUgecUaNtR7zbhj5N9gOJr1qza27M5Fl8AqoQaFmr/rV7Scsi1EaJqjWvuemJsipMpwJnFS6mcaUshEdoG9R0hh1kM82npAT6/RJlCj7pCEz9/dETmOtx3FoO2NqhnqxNjX/q/mZiS6DnMs0MyjZ/KMoE8QkZHo+6XOFzIixBcoUt7sSNqSKMmNDqtgQvMWTl6F9Vvcs353XGldFHGU4gmM4BQ8uoAG30IQWMJDwDK/w5mjnxXl3PuatJaeYOYQ/cj5/AF7IkLQ=</latexit><latexit sha1_base64="7+6jKmt81uNMbRoVFuz2UH/qoqc=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW01A220m7dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0vLDy8M8POvGEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCekGgWX2DLcCOykCmkcCnwIR9fT+sMTKs0TeW/GKQYxHUgecUaNtR7zbhj5N9gOJr1qza27M5Fl8AqoQaFmr/rV7Scsi1EaJqjWvuemJsipMpwJnFS6mcaUshEdoG9R0hh1kM82npAT6/RJlCj7pCEz9/dETmOtx3FoO2NqhnqxNjX/q/mZiS6DnMs0MyjZ/KMoE8QkZHo+6XOFzIixBcoUt7sSNqSKMmNDqtgQvMWTl6F9Vvcs353XGldFHGU4gmM4BQ8uoAG30IQWMJDwDK/w5mjnxXl3PuatJaeYOYQ/cj5/AF7IkLQ=</latexit><latexit sha1_base64="7+6jKmt81uNMbRoVFuz2UH/qoqc=">AAAB8XicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9KDHCrYW01A220m7dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0vLDy8M8POvGEquDau++2UVlbX1jfKm5Wt7Z3dver+QVsnmWLYYolIVCekGgWX2DLcCOykCmkcCnwIR9fT+sMTKs0TeW/GKQYxHUgecUaNtR7zbhj5N9gOJr1qza27M5Fl8AqoQaFmr/rV7Scsi1EaJqjWvuemJsipMpwJnFS6mcaUshEdoG9R0hh1kM82npAT6/RJlCj7pCEz9/dETmOtx3FoO2NqhnqxNjX/q/mZiS6DnMs0MyjZ/KMoE8QkZHo+6XOFzIixBcoUt7sSNqSKMmNDqtgQvMWTl6F9Vvcs353XGldFHGU4gmM4BQ8uoAG30IQWMJDwDK/w5mjnxXl3PuatJaeYOYQ/cj5/AF7IkLQ=</latexit>
0.2
<latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit>
0
<latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit><latexit sha1_base64="R6U1PwnApgA+/rWxqPudw4BatRo=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtuGZpMlyQpl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqngxvr+t7e2vrG5tV3aKe/u7R8cVo6OW0ZlmmGTKaF0J6IGBZfYtNwK7KQaaRIJbEfju1m9/YTacCUf7STFMKFDyWPOqHVWO+9FMfGn/UrVr/lzkVUICqhCoUa/8tUbKJYlKC0T1Jhu4Kc2zKm2nAmclnuZwZSyMR1i16GkCZown687JefOGZBYafekJXP390ROE2MmSeQ6E2pHZrk2M/+rdTMb34Q5l2lmUbLFR3EmiFVkdjsZcI3MiokDyjR3uxI2opoy6xIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwZWPLA==</latexit>
1<latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit><latexit sha1_base64="qCRBw6/eS/sQ48pj3q1SMe5Ssqg=">AAAB7nicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5Rsmm1Ds8mSzApl6Y/w4kERr/4eb/4b03YP2vpC4OGdGTLzRqkUFn3/21tb39jc2i7tlHf39g8OK0fHLaszw3iTaalNJ6KWS6F4EwVK3kkNp0kkeTsa383q7SdurNDqEScpDxM6VCIWjKKz2nkvikkw7Veqfs2fi6xCUEAVCjX6la/eQLMs4QqZpNZ2Az/FMKcGBZN8Wu5llqeUjemQdx0qmnAb5vN1p+TcOQMSa+OeQjJ3f0/kNLF2kkSuM6E4ssu1mflfrZthfBPmQqUZcsUWH8WZJKjJ7HYyEIYzlBMHlBnhdiVsRA1l6BIquxCC5ZNXoXVZCxw/XFXrt0UcJTiFM7iAAK6hDvfQgCYwGMMzvMKbl3ov3rv3sWhd84qZE/gj7/MHwxqPLQ==</latexit> 2<latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit><latexit sha1_base64="aOpc5zH43zntzAQuhnjm9FB5K9I=">AAAB7nicbZBNS8NAEIYn9avWr6hHL4tF8FSSIuix6MVjBfsBbSib7aZdutmE3YlQQn+EFw+KePX3ePPfuG1z0NYXFh7emWFn3jCVwqDnfTuljc2t7Z3ybmVv/+DwyD0+aZsk04y3WCIT3Q2p4VIo3kKBkndTzWkcSt4JJ3fzeueJayMS9YjTlAcxHSkRCUbRWp28H0akPhu4Va/mLUTWwS+gCoWaA/erP0xYFnOFTFJjer6XYpBTjYJJPqv0M8NTyiZ0xHsWFY25CfLFujNyYZ0hiRJtn0KycH9P5DQ2ZhqHtjOmODartbn5X62XYXQT5EKlGXLFlh9FmSSYkPntZCg0ZyinFijTwu5K2JhqytAmVLEh+Ksnr0O7XvMtP1xVG7dFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8kfP5A8Sfjy4=</latexit> 3
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FIG. 7: Neutron quasiparticle mass M(ρ) and effective potential U(ρ) as functions of density. The
effective mass is given in units of the vacuum neutron mass, M0 = 939.57 MeV.
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FIG. 8: Landau effective mass m∗(ρ) =
√
p2F +M
2(ρ) as function of density in units of ρ0 = 0.16
fm−3.
exchange processes treated explicitly, with inclusion of Pauli effects.
B. Landau parameters F0 and F1
The input is now prepared to evaluate the dimensionless Fermi liquid parameters F0 and
F1 as functions of density, using Eqs. (52, 53). The results for these Landau parameters are
plotted in Fig. 9.
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FIG. 9: Landau Fermi liquid parameters F0 and F1 for neutron star matter as function of density
ρ/ρ0 in units of ρ0 = 0.16 fm
−3.
At low densities, ρ < ρ0, the parameter F0 starts out negative and then turns positive
around ρ0. This behaviour is consistent with a perturbartive ChEFT calculation for neutron
matter [38]. With N3LO chiral NN interactions and N2LO three-body forces, a second-order
many-body calculation gives f0(ρ = 0.2 ρ0) = −1.25 fm−2 and f0(ρ = ρ0) = 0.7 fm−2. The
resulting dimensionless F0 = N(0)f0 with the density of states N(0) = m
∗pF/pi2 is indeed
close to the one deduced from the chiral FRG EoS at low densities.
On the other hand the Landau effective mass m∗ from the ChEFT calculation [38] does
not decrease as fast as the one found in the relativistic chiral FRG model. The resulting
F1(ρ = ρ0) is close to zero but with a negative slope indicating a decreasing effective mass
at higher density, as observed in the chiral FRG result.
Historically, the behavior of the nucleon effective mass close to the Fermi surface has in
fact been subject to many detailed investigations. A representative overview can be found
in Ref. [39]. While m∗ in mean-field calculations is generally less than the free mass, corre-
lations involving particle-hole excitations tend to increase the effective mass near the Fermi
surface. Thus, at least at densities ρ . ρ0, the resulting Landau effective mass in neutron
matter remains close to its vacuum value [38, 40]. Our parametrization of the quasiparticle
energy (61) is presumably not able to fully capture these detailed correlation effects. Conse-
quently, at low densities we find that the Landau effective mass, and consequently also F1,
21
is somewhat smaller than obtained in ChEFT [38].
A more detailed treatment of the correlations near the Fermi surface, e.g. retaining the
explicit momentum dependence of the neutron self energies in (60), is expected to yield an
F1 somewhat larger than in the present analysis [37, 38]. Consequently the F0(ρ) shown in
Fig. 9 is presumably a lower bound.
The overall strong increase of F0 at high densities reflects the growing importance of
repulsive many-body correlations as the matter gets more and more compact. Part of this
effect is due to the action of the Pauli principle on nucleons fluctuating around the Fermi
sea. Such repulsive correlations are at the same time responsible for the increase of the
sound velocity at high densities beyond its canonical value, c1 > 1/
√
3.
C. Upper bound for F0
So far we have assumed that the density-dependent neutron mass, M(ρ), is proportional
to the in-medium pion decay constant, f ∗pi(ρ), and decreases continuously with increasing
density. In order to assess uncertainties possibly implied by this assumption, it is instructive
to examine a limiting case, replacing M(ρ) by the constant free neutron mass M0 at all
densities. Given the speed of sound (26) constrained by astrophysical observations, such
an extreme limit reduces the magnitude of (negative) F1 < 0, balanced by a corresponding
increase of F0. The resulting F0 can be considered as an upper limit that provides an
estimate of uncertainties in the determination of the Landau parameters.
With the constant (vacuum) mass M0 = gfpi as input the chemical potential is
µ =
√
p2F +M
2
0 + V0(ρ) , (74)
where the previously used vector potential U(ρ) in Eq. (66) is now replaced by V0(ρ) subject
to the condition that µ = ∂E/∂ρ remains unchanged, given by the values listed in Table I
and shown in Fig. 6. This limiting vector potential is plotted in Fig. 10. Note that V0(ρ) is
weaker in magnitude than U(ρ) because the attraction, previously manifest in the decreasing
M(ρ), is now effectively transferred to V0. Also shown in Fig. 10 is the Landau effective mass
divided by the chemical potential, m∗/µ =
√
p2F +M
2
0/µ = 1− V0/µ. This ratio is close to
unity at densities up to about 2ρ0. Hence F1 stays close to zero within that density range,
in qualitative agreement with the results obtained in ChEFT [38].
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<latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit>
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<latexit sha1_base64="0O3opGVzBV0g6/JLSj++ACnBj9k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41fNJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+i94+h</latexit><latexit sha1_base64="0O3opGVzBV0g6/JLSj++ACnBj9k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41fNJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+i94+h</latexit><latexit sha1_base64="0O3opGVzBV0g6/JLSj++ACnBj9k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41fNJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+i94+h</latexit><latexit sha1_base64="0O3opGVzBV0g6/JLSj++ACnBj9k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41fNJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+i94+h</latexit>
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<latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit>1.0
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<latexit sha1_base64="ezrwNK91OWNsqrUFYnigNihVGXo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVBvRS8eK9haaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3uFldW19Y3iZmlre2d3r7x/0DRxqhk2WCxi3QqpQcEVNiy3AluJRipDgQ/h6GZaf3hCbXis7u04wa6kA8Ujzqh11mPWCSPiV68mvXLFr/ozkWUIcqhArnqv/NXpxyyVqCwT1Jh24Ce2m1FtORM4KXVSgwllIzrAtkNFJZpuNlt4Qk6c0ydRrN1Tlszc3xMZlcaMZeg6JbVDs1ibmv/V2qmNLrsZV0lqUbH5R1EqiI3J9HrS5xqZFWMHlGnudiVsSDVl1mVUciEEiycvQ/OsGji+O6/UrvM4inAEx3AKAVxADW6hDg1gIOEZXuHN096L9+59zFsLXj5zCH/kff4ArBWPpw==</latexit><latexit sha1_base64="ezrwNK91OWNsqrUFYnigNihVGXo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVBvRS8eK9haaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3uFldW19Y3iZmlre2d3r7x/0DRxqhk2WCxi3QqpQcEVNiy3AluJRipDgQ/h6GZaf3hCbXis7u04wa6kA8Ujzqh11mPWCSPiV68mvXLFr/ozkWUIcqhArnqv/NXpxyyVqCwT1Jh24Ce2m1FtORM4KXVSgwllIzrAtkNFJZpuNlt4Qk6c0ydRrN1Tlszc3xMZlcaMZeg6JbVDs1ibmv/V2qmNLrsZV0lqUbH5R1EqiI3J9HrS5xqZFWMHlGnudiVsSDVl1mVUciEEiycvQ/OsGji+O6/UrvM4inAEx3AKAVxADW6hDg1gIOEZXuHN096L9+59zFsLXj5zCH/kff4ArBWPpw==</latexit><latexit sha1_base64="ezrwNK91OWNsqrUFYnigNihVGXo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVBvRS8eK9haaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3uFldW19Y3iZmlre2d3r7x/0DRxqhk2WCxi3QqpQcEVNiy3AluJRipDgQ/h6GZaf3hCbXis7u04wa6kA8Ujzqh11mPWCSPiV68mvXLFr/ozkWUIcqhArnqv/NXpxyyVqCwT1Jh24Ce2m1FtORM4KXVSgwllIzrAtkNFJZpuNlt4Qk6c0ydRrN1Tlszc3xMZlcaMZeg6JbVDs1ibmv/V2qmNLrsZV0lqUbH5R1EqiI3J9HrS5xqZFWMHlGnudiVsSDVl1mVUciEEiycvQ/OsGji+O6/UrvM4inAEx3AKAVxADW6hDg1gIOEZXuHN096L9+59zFsLXj5zCH/kff4ArBWPpw==</latexit><latexit sha1_base64="ezrwNK91OWNsqrUFYnigNihVGXo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RVBvRS8eK9haaUvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0vBB7emSEzb5gIbqzvf3uFldW19Y3iZmlre2d3r7x/0DRxqhk2WCxi3QqpQcEVNiy3AluJRipDgQ/h6GZaf3hCbXis7u04wa6kA8Ujzqh11mPWCSPiV68mvXLFr/ozkWUIcqhArnqv/NXpxyyVqCwT1Jh24Ce2m1FtORM4KXVSgwllIzrAtkNFJZpuNlt4Qk6c0ydRrN1Tlszc3xMZlcaMZeg6JbVDs1ibmv/V2qmNLrsZV0lqUbH5R1EqiI3J9HrS5xqZFWMHlGnudiVsSDVl1mVUciEEiycvQ/OsGji+O6/UrvM4inAEx3AKAVxADW6hDg1gIOEZXuHN096L9+59zFsLXj5zCH/kff4ArBWPpw==</latexit>
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<latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit><latexit sha1_base64="5TWrvzkwX80aMgYqx6omjLKejEI=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPZY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8Wo2suETlLkmi0+ilJJMCaz68lAGM5QThxQZoTblbARNZShy6joQgiWT16F5mUlcHx/Va7d5HEU4BTO4AICuIYa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOqkI+m</latexit>
0.7
<latexit sha1_base64="0qptRQKnHBnscGI/uU1tv3mRjbQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPVY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HRhRAsn7wKzctK4Pj+qly7yeMowCmcwQUEUIUa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOpC4+l</latexit><latexit sha1_base64="0qptRQKnHBnscGI/uU1tv3mRjbQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPVY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HRhRAsn7wKzctK4Pj+qly7yeMowCmcwQUEUIUa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOpC4+l</latexit><latexit sha1_base64="0qptRQKnHBnscGI/uU1tv3mRjbQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPVY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HRhRAsn7wKzctK4Pj+qly7yeMowCmcwQUEUIUa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOpC4+l</latexit><latexit sha1_base64="0qptRQKnHBnscGI/uU1tv3mRjbQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInsquCPVY9OKxgv2QtpRsmm1Dk+ySzApl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhokUFn3/21tb39jc2i7sFHf39g8OS0fHTRunhvEGi2Vs2iG1XArNGyhQ8nZiOFWh5K1wfDurt564sSLWDzhJeE/RoRaRYBSd9Zh1w4j4leq0Xyr7FX8usgpBDmXIVe+XvrqDmKWKa2SSWtsJ/AR7GTUomOTTYje1PKFsTIe841BTxW0vmy88JefOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HRhRAsn7wKzctK4Pj+qly7yeMowCmcwQUEUIUa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/JH3+QOpC4+l</latexit>
m⇤
µ
<latexit sha1_base64="DplYDdPLhqLqHDlJIZdIOwLppmE=">AAACCXicbVDLSsNAFJ34rPUVdelmsAjioiQi6LLoxmUF+4Amlsl00g6dR5iZCCVk68ZfceNCEbf+gTv/xkmbhbZeGOZwzrnce0+UMKqN5307S8srq2vrlY3q5tb2zq67t9/WMlWYtLBkUnUjpAmjgrQMNYx0E0UQjxjpROPrQu88EKWpFHdmkpCQo6GgMcXIWKrvwiwLohjy+9M8kNYYRJIN9ITbLwt4mud9t+bVvWnBReCXoAbKavbdr2AgccqJMJghrXu+l5gwQ8pQzEheDVJNEoTHaEh6FgrEiQ6z6SU5PLbMAMZS2ScMnLK/OzLEdbGddXJkRnpeK8j/tF5q4sswoyJJDRF4NihOGTQSFrHAAVUEGzaxAGFF7a4Qj5BC2NjwqjYEf/7kRdA+q/sW357XGldlHBVwCI7ACfDBBWiAG9AELYDBI3gGr+DNeXJenHfnY2ZdcsqeA/CnnM8frHKa9Q==</latexit><latexit sha1_base64="DplYDdPLhqLqHDlJIZdIOwLppmE=">AAACCXicbVDLSsNAFJ34rPUVdelmsAjioiQi6LLoxmUF+4Amlsl00g6dR5iZCCVk68ZfceNCEbf+gTv/xkmbhbZeGOZwzrnce0+UMKqN5307S8srq2vrlY3q5tb2zq67t9/WMlWYtLBkUnUjpAmjgrQMNYx0E0UQjxjpROPrQu88EKWpFHdmkpCQo6GgMcXIWKrvwiwLohjy+9M8kNYYRJIN9ITbLwt4mud9t+bVvWnBReCXoAbKavbdr2AgccqJMJghrXu+l5gwQ8pQzEheDVJNEoTHaEh6FgrEiQ6z6SU5PLbMAMZS2ScMnLK/OzLEdbGddXJkRnpeK8j/tF5q4sswoyJJDRF4NihOGTQSFrHAAVUEGzaxAGFF7a4Qj5BC2NjwqjYEf/7kRdA+q/sW357XGldlHBVwCI7ACfDBBWiAG9AELYDBI3gGr+DNeXJenHfnY2ZdcsqeA/CnnM8frHKa9Q==</latexit><latexit sha1_base64="DplYDdPLhqLqHDlJIZdIOwLppmE=">AAACCXicbVDLSsNAFJ34rPUVdelmsAjioiQi6LLoxmUF+4Amlsl00g6dR5iZCCVk68ZfceNCEbf+gTv/xkmbhbZeGOZwzrnce0+UMKqN5307S8srq2vrlY3q5tb2zq67t9/WMlWYtLBkUnUjpAmjgrQMNYx0E0UQjxjpROPrQu88EKWpFHdmkpCQo6GgMcXIWKrvwiwLohjy+9M8kNYYRJIN9ITbLwt4mud9t+bVvWnBReCXoAbKavbdr2AgccqJMJghrXu+l5gwQ8pQzEheDVJNEoTHaEh6FgrEiQ6z6SU5PLbMAMZS2ScMnLK/OzLEdbGddXJkRnpeK8j/tF5q4sswoyJJDRF4NihOGTQSFrHAAVUEGzaxAGFF7a4Qj5BC2NjwqjYEf/7kRdA+q/sW357XGldlHBVwCI7ACfDBBWiAG9AELYDBI3gGr+DNeXJenHfnY2ZdcsqeA/CnnM8frHKa9Q==</latexit><latexit sha1_base64="DplYDdPLhqLqHDlJIZdIOwLppmE=">AAACCXicbVDLSsNAFJ34rPUVdelmsAjioiQi6LLoxmUF+4Amlsl00g6dR5iZCCVk68ZfceNCEbf+gTv/xkmbhbZeGOZwzrnce0+UMKqN5307S8srq2vrlY3q5tb2zq67t9/WMlWYtLBkUnUjpAmjgrQMNYx0E0UQjxjpROPrQu88EKWpFHdmkpCQo6GgMcXIWKrvwiwLohjy+9M8kNYYRJIN9ITbLwt4mud9t+bVvWnBReCXoAbKavbdr2AgccqJMJghrXu+l5gwQ8pQzEheDVJNEoTHaEh6FgrEiQ6z6SU5PLbMAMZS2ScMnLK/OzLEdbGddXJkRnpeK8j/tF5q4sswoyJJDRF4NihOGTQSFrHAAVUEGzaxAGFF7a4Qj5BC2NjwqjYEf/7kRdA+q/sW357XGldlHBVwCI7ACfDBBWiAG9AELYDBI3gGr+DNeXJenHfnY2ZdcsqeA/CnnM8frHKa9Q==</latexit>
m⇤
µ
<latexit sha1_base64="DplYDdPLhqLqHDlJIZdIOwLppmE=">AAACCXicbVDLSsNAFJ34rPUVdelmsAjioiQi6LLoxmUF+4Amlsl00g6dR5iZCCVk68ZfceNCEbf+gTv/xkmbhbZeGOZwzrnce0+UMKqN5307S8srq2vrlY3q5tb2zq67t9/WMlWYtLBkUnUjpAmjgrQMNYx0E0UQjxjpROPrQu88EKWpFHdmkpCQo6GgMcXIWKrvwiwLohjy+9M8kNYYRJIN9ITbLwt4mud9t+bVvWnBReCXoAbKavbdr2AgccqJMJghrXu+l5gwQ8pQzEheDVJNEoTHaEh6FgrEiQ6z6SU5PLbMAMZS2ScMnLK/OzLEdbGddXJkRnpeK8j/tF5q4sswoyJJDRF4NihOGTQSFrHAAVUEGzaxAGFF7a4Qj5BC2NjwqjYEf/7kRdA+q/sW357XGldlHBVwCI7ACfDBBWiAG9AELYDBI3gGr+DNeXJenHfnY2ZdcsqeA/CnnM8frHKa9Q==</latexit><latexit sha1_base64="DplYDdPLhqLqHDlJIZdIOwLppmE=">AAACCXicbVDLSsNAFJ34rPUVdelmsAjioiQi6LLoxmUF+4Amlsl00g6dR5iZCCVk68ZfceNCEbf+gTv/xkmbhbZeGOZwzrnce0+UMKqN5307S8srq2vrlY3q5tb2zq67t9/WMlWYtLBkUnUjpAmjgrQMNYx0E0UQjxjpROPrQu88EKWpFHdmkpCQo6GgMcXIWKrvwiwLohjy+9M8kNYYRJIN9ITbLwt4mud9t+bVvWnBReCXoAbKavbdr2AgccqJMJghrXu+l5gwQ8pQzEheDVJNEoTHaEh6FgrEiQ6z6SU5PLbMAMZS2ScMnLK/OzLEdbGddXJkRnpeK8j/tF5q4sswoyJJDRF4NihOGTQSFrHAAVUEGzaxAGFF7a4Qj5BC2NjwqjYEf/7kRdA+q/sW357XGldlHBVwCI7ACfDBBWiAG9AELYDBI3gGr+DNeXJenHfnY2ZdcsqeA/CnnM8frHKa9Q==</latexit><latexit sha1_base64="DplYDdPLhqLqHDlJIZdIOwLppmE=">AAACCXicbVDLSsNAFJ34rPUVdelmsAjioiQi6LLoxmUF+4Amlsl00g6dR5iZCCVk68ZfceNCEbf+gTv/xkmbhbZeGOZwzrnce0+UMKqN5307S8srq2vrlY3q5tb2zq67t9/WMlWYtLBkUnUjpAmjgrQMNYx0E0UQjxjpROPrQu88EKWpFHdmkpCQo6GgMcXIWKrvwiwLohjy+9M8kNYYRJIN9ITbLwt4mud9t+bVvWnBReCXoAbKavbdr2AgccqJMJghrXu+l5gwQ8pQzEheDVJNEoTHaEh6FgrEiQ6z6SU5PLbMAMZS2ScMnLK/OzLEdbGddXJkRnpeK8j/tF5q4sswoyJJDRF4NihOGTQSFrHAAVUEGzaxAGFF7a4Qj5BC2NjwqjYEf/7kRdA+q/sW357XGldlHBVwCI7ACfDBBWiAG9AELYDBI3gGr+DNeXJenHfnY2ZdcsqeA/CnnM8frHKa9Q==</latexit><latexit sha1_base64="DplYDdPLhqLqHDlJIZdIOwLppmE=">AAACCXicbVDLSsNAFJ34rPUVdelmsAjioiQi6LLoxmUF+4Amlsl00g6dR5iZCCVk68ZfceNCEbf+gTv/xkmbhbZeGOZwzrnce0+UMKqN5307S8srq2vrlY3q5tb2zq67t9/WMlWYtLBkUnUjpAmjgrQMNYx0E0UQjxjpROPrQu88EKWpFHdmkpCQo6GgMcXIWKrvwiwLohjy+9M8kNYYRJIN9ITbLwt4mud9t+bVvWnBReCXoAbKavbdr2AgccqJMJghrXu+l5gwQ8pQzEheDVJNEoTHaEh6FgrEiQ6z6SU5PLbMAMZS2ScMnLK/OzLEdbGddXJkRnpeK8j/tF5q4sswoyJJDRF4NihOGTQSFrHAAVUEGzaxAGFF7a4Qj5BC2NjwqjYEf/7kRdA+q/sW357XGldlHBVwCI7ACfDBBWiAG9AELYDBI3gGr+DNeXJenHfnY2ZdcsqeA/CnnM8frHKa9Q==</latexit>
V0
<latexit sha1_base64="b3H9vdLtzlx1ZUR11lHXTEsSVLc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhFp9v1pv1zxq/5cZBWCHCqQq94vf3UHMUsV18gktbYT+An2MmpQMMmnpW5qeULZmA55x6GmitteNl94Ss6cMyBRbNzTSObu74mMKmsnKnSdiuLILtdm5n+1TorRdS8TOkmRa7b4KEolwZjMricDYThDOXFAmRFuV8JG1FCGLqOSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aAADBc/wCm+e8V68d+9j0Vrw8plj+CPv8wcjJ4/1</latexit><latexit sha1_base64="b3H9vdLtzlx1ZUR11lHXTEsSVLc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhFp9v1pv1zxq/5cZBWCHCqQq94vf3UHMUsV18gktbYT+An2MmpQMMmnpW5qeULZmA55x6GmitteNl94Ss6cMyBRbNzTSObu74mMKmsnKnSdiuLILtdm5n+1TorRdS8TOkmRa7b4KEolwZjMricDYThDOXFAmRFuV8JG1FCGLqOSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aAADBc/wCm+e8V68d+9j0Vrw8plj+CPv8wcjJ4/1</latexit><latexit sha1_base64="b3H9vdLtzlx1ZUR11lHXTEsSVLc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhFp9v1pv1zxq/5cZBWCHCqQq94vf3UHMUsV18gktbYT+An2MmpQMMmnpW5qeULZmA55x6GmitteNl94Ss6cMyBRbNzTSObu74mMKmsnKnSdiuLILtdm5n+1TorRdS8TOkmRa7b4KEolwZjMricDYThDOXFAmRFuV8JG1FCGLqOSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aAADBc/wCm+e8V68d+9j0Vrw8plj+CPv8wcjJ4/1</latexit><latexit sha1_base64="b3H9vdLtzlx1ZUR11lHXTEsSVLc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhFp9v1pv1zxq/5cZBWCHCqQq94vf3UHMUsV18gktbYT+An2MmpQMMmnpW5qeULZmA55x6GmitteNl94Ss6cMyBRbNzTSObu74mMKmsnKnSdiuLILtdm5n+1TorRdS8TOkmRa7b4KEolwZjMricDYThDOXFAmRFuV8JG1FCGLqOSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aAADBc/wCm+e8V68d+9j0Vrw8plj+CPv8wcjJ4/1</latexit>V0
<latexit sha1_base64="b3H9vdLtzlx1ZUR11lHXTEsSVLc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhFp9v1pv1zxq/5cZBWCHCqQq94vf3UHMUsV18gktbYT+An2MmpQMMmnpW5qeULZmA55x6GmitteNl94Ss6cMyBRbNzTSObu74mMKmsnKnSdiuLILtdm5n+1TorRdS8TOkmRa7b4KEolwZjMricDYThDOXFAmRFuV8JG1FCGLqOSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aAADBc/wCm+e8V68d+9j0Vrw8plj+CPv8wcjJ4/1</latexit><latexit sha1_base64="b3H9vdLtzlx1ZUR11lHXTEsSVLc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhFp9v1pv1zxq/5cZBWCHCqQq94vf3UHMUsV18gktbYT+An2MmpQMMmnpW5qeULZmA55x6GmitteNl94Ss6cMyBRbNzTSObu74mMKmsnKnSdiuLILtdm5n+1TorRdS8TOkmRa7b4KEolwZjMricDYThDOXFAmRFuV8JG1FCGLqOSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aAADBc/wCm+e8V68d+9j0Vrw8plj+CPv8wcjJ4/1</latexit><latexit sha1_base64="b3H9vdLtzlx1ZUR11lHXTEsSVLc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhFp9v1pv1zxq/5cZBWCHCqQq94vf3UHMUsV18gktbYT+An2MmpQMMmnpW5qeULZmA55x6GmitteNl94Ss6cMyBRbNzTSObu74mMKmsnKnSdiuLILtdm5n+1TorRdS8TOkmRa7b4KEolwZjMricDYThDOXFAmRFuV8JG1FCGLqOSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aAADBc/wCm+e8V68d+9j0Vrw8plj+CPv8wcjJ4/1</latexit><latexit sha1_base64="b3H9vdLtzlx1ZUR11lHXTEsSVLc=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhFp9v1pv1zxq/5cZBWCHCqQq94vf3UHMUsV18gktbYT+An2MmpQMMmnpW5qeULZmA55x6GmitteNl94Ss6cMyBRbNzTSObu74mMKmsnKnSdiuLILtdm5n+1TorRdS8TOkmRa7b4KEolwZjMricDYThDOXFAmRFuV8JG1FCGLqOSCyFYPnkVmhfVwPH9ZaV2k8dRhBM4hXMI4ApqcAd1aAADBc/wCm+e8V68d+9j0Vrw8plj+CPv8wcjJ4/1</latexit>
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FIG. 10: The effective vector potential V0(ρ) and the ratio of Landau effective mass over chemical
potential, m∗/µ, for the limiting case M(ρ) ≡ M0, as functions of baryon density in units of
ρ0 = 0.16 fm
−3. The dashed line indicates the range of densities, where the ansatz (74) yields
V0 < 0, at variance with the model assumptions (see main text).
The Landau parameters are given by (see Eqs. (52, 53):
F0(ρ) =
pF
pi2
√
p2F +M
2
0
∂V0(ρ)
∂ρ
, F1(ρ) = −3V0(ρ)
µ(ρ)
. (75)
They are shown in Fig. 11 together with the ones previously computed. The areas between
the upper and lower boundary curves for F0 and F1 can be considered as uncertainty mea-
sures covering the two limiting cases, M(ρ) ∝ f ∗pi(ρ) (lower bounds) and M(ρ) ≡M0 (upper
bounds).
We note that at low densities, where the effective vector potential is negative, the ansatz
(74) is strictly speaking not consistent with the model assumptions, since the interaction
between two baryons mediated by the exchange of an isoscalar vector boson is repulsive [48].
Nevertheless, as already indicated, the resulting values for the Landau effective mass at low
densities are consistent with ChEFT. We can therefore conclude that our estimate of the
upper bound on the Landau parameters remains valid also at low densitites.
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FIG. 11: Landau parameters F0 and F1 as functions of baryon density in units of ρ0 = 0.16 fm
−3.
The upper and lower bounds of the shaded areas correspond to the following limiting cases for
choices of the baryon mass: a) lower boundary lines: M(ρ)/M0 = 〈σ〉(ρ)/fpi as in Fig. 9; b) upper
boundary lines: M(ρ) ≡M0 at all densities.
D. Zero sound
Cold Fermi liquids can develop a sound-like collective mode, zero sound [14]. The velocity
of zero sound, c0 = ω/q (in terms of frequency and wave vector of the mode), is yet another
characteristic property of the fluid that is linked to F0 and F1. In particular, for the model
considered, where F` = 0 for ` ≥ 2, the zero-sound velocity is determined by real solutions
of the equation [16, 17] (
F0 +
F1
1 + F1/3
s2
)
Ω00(s) = −1 , (76)
where
Ω00(s) = 1 +
s
2
ln
(
s− 1
s+ 1
)
(77)
is the long-wavelength limit of the Lindhard function [41] [49] and s = c0/vF , the velocity
of the sound mode divided by the Fermi velocity.
The zero sound velocity in units of the velocity of light is shown in Fig. 12. A comparison
is once again made between the standard case with density dependent mass M(ρ) = g〈σ〉
and the limit M(ρ) ≡ M0. With the former choice it turns out that Eq. (76) permits real
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<latexit sha1_base64="Fi7GWKeTxQ5xhWY8fko0k+zUjEY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhHxq8G0X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf7Y+f</latexit><latexit sha1_base64="Fi7GWKeTxQ5xhWY8fko0k+zUjEY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhHxq8G0X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf7Y+f</latexit><latexit sha1_base64="Fi7GWKeTxQ5xhWY8fko0k+zUjEY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhHxq8G0X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf7Y+f</latexit><latexit sha1_base64="Fi7GWKeTxQ5xhWY8fko0k+zUjEY=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKyabYNTbJLMiuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyZSWPT9b6+wtr6xuVXcLu3s7u0flA+PmjZODeMNFsvYtENquRSaN1Cg5O3EcKpCyVvh+HZWbz1xY0WsH3CS8J6iQy0iwSg66zHrhhHxq8G0X674VX8usgpBDhXIVe+Xv7qDmKWKa2SSWtsJ/AR7GTUomOTTUje1PKFsTIe841BTxW0vmy88JWfOGZAoNu5pJHP390RGlbUTFbpORXFkl2sz879aJ8XoupcJnaTINVt8FKWSYExm15OBMJyhnDigzAi3K2EjaihDl1HJhRAsn7wKzYtq4Pj+slK7yeMowgmcwjkEcAU1uIM6NICBgmd4hTfPeC/eu/exaC14+cwx/JH3+QOf7Y+f</latexit>
0.2
<latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit><latexit sha1_base64="ObGAN0TETybu/FgqHZqFDwkv9KQ=">AAAB8HicbZBNSwMxEIZn/az1q+rRS7AInspuEfRY9OKxgv2QtpRsOtuGJtklyQpl6a/w4kERr/4cb/4b03YP2vpC4OGdGTLzhongxvr+t7e2vrG5tV3YKe7u7R8clo6OmyZONcMGi0Ws2yE1KLjChuVWYDvRSGUosBWOb2f11hNqw2P1YCcJ9iQdKh5xRq2zHrNuGBG/Up32S2W/4s9FViHIoQy56v3SV3cQs1SiskxQYzqBn9heRrXlTOC02E0NJpSN6RA7DhWVaHrZfOEpOXfOgESxdk9ZMnd/T2RUGjORoeuU1I7Mcm1m/lfrpDa67mVcJalFxRYfRakgNiaz68mAa2RWTBxQprnblbAR1ZRZl1HRhRAsn7wKzWolcHx/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwjO8wpunvRfv3ftYtK55+cwJ/JH3+QOhco+g</latexit>
0.3
<latexit sha1_base64="0O3opGVzBV0g6/JLSj++ACnBj9k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41fNJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+i94+h</latexit><latexit sha1_base64="0O3opGVzBV0g6/JLSj++ACnBj9k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41fNJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+i94+h</latexit><latexit sha1_base64="0O3opGVzBV0g6/JLSj++ACnBj9k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41fNJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+i94+h</latexit><latexit sha1_base64="0O3opGVzBV0g6/JLSj++ACnBj9k=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2VdBj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41fNJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vLiq16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+i94+h</latexit>
0.4
<latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit><latexit sha1_base64="MN0pvmVyPhQLFTOB3eqZOQk58f0=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvZD2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hbX1jc6u4XdrZ3ds/KB8eNU2caoYNFotYt0NqUHCFDcutwHaikcpQYCsc387qrSfUhsfqwU4S7Ek6VDzijFpnPWbdMCJ+9XLaL1f8qj8XWYUghwrkqvfLX91BzFKJyjJBjekEfmJ7GdWWM4HTUjc1mFA2pkPsOFRUoull84Wn5Mw5AxLF2j1lydz9PZFRacxEhq5TUjsyy7WZ+V+tk9roupdxlaQWFVt8FKWC2JjMricDrpFZMXFAmeZuV8JGVFNmXUYlF0KwfPIqNC+qgeP7y0rtJo+jCCdwCucQwBXU4A7q0AAGEp7hFd487b14797HorXg5TPH8Efe5w+kfI+i</latexit>
0.5
<latexit sha1_base64="agde7oG1ZhitCAf2cXbtzkz8obo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+mAY+j</latexit><latexit sha1_base64="agde7oG1ZhitCAf2cXbtzkz8obo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+mAY+j</latexit><latexit sha1_base64="agde7oG1ZhitCAf2cXbtzkz8obo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+mAY+j</latexit><latexit sha1_base64="agde7oG1ZhitCAf2cXbtzkz8obo=">AAAB8HicbZBNSwMxEIZn61etX1WPXoJF8FR2RdFj0YvHCrZW2lKy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOsLgYd3ZsjMGyaCG+v7315hZXVtfaO4Wdra3tndK+8fNE2caoYNFotYt0JqUHCFDcutwFaikcpQ4EM4upnWH55QGx6reztOsCvpQPGIM2qd9Zh1woj41YtJr1zxq/5MZBmCHCqQq94rf3X6MUslKssENaYd+IntZlRbzgROSp3UYELZiA6w7VBRiaabzRaekBPn9EkUa/eUJTP390RGpTFjGbpOSe3QLNam5n+1dmqjq27GVZJaVGz+UZQKYmMyvZ70uUZmxdgBZZq7XQkbUk2ZdRmVXAjB4snL0DyrBo7vziu16zyOIhzBMZxCAJdQg1uoQwMYSHiGV3jztPfivXsf89aCl88cwh95nz+mAY+j</latexit>
(a)
<latexit sha1_base64="9Zy1TflhlpRl9y6Vf0R8q5FMqPc=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFewHtKFstpN26WYTdzdCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxrezevsJleaxfDCTBP2IDiUPOaPGWp2sF4RVej7tlytuzZ2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+b5TcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCaz/jMkkNSrb4KEwFMTGZHU8GXCEzYmKBMsXtroSNqKLM2IhKNgRv+eRVaF3UPMv3l5X6TR5HEU7gFKrgwRXU4Q4a0AQGAp7hFd6cR+fFeXc+Fq0FJ585hj9yPn8Afa6PmA==</latexit><latexit sha1_base64="9Zy1TflhlpRl9y6Vf0R8q5FMqPc=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFewHtKFstpN26WYTdzdCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxrezevsJleaxfDCTBP2IDiUPOaPGWp2sF4RVej7tlytuzZ2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+b5TcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCaz/jMkkNSrb4KEwFMTGZHU8GXCEzYmKBMsXtroSNqKLM2IhKNgRv+eRVaF3UPMv3l5X6TR5HEU7gFKrgwRXU4Q4a0AQGAp7hFd6cR+fFeXc+Fq0FJ585hj9yPn8Afa6PmA==</latexit><latexit sha1_base64="9Zy1TflhlpRl9y6Vf0R8q5FMqPc=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFewHtKFstpN26WYTdzdCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxrezevsJleaxfDCTBP2IDiUPOaPGWp2sF4RVej7tlytuzZ2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+b5TcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCaz/jMkkNSrb4KEwFMTGZHU8GXCEzYmKBMsXtroSNqKLM2IhKNgRv+eRVaF3UPMv3l5X6TR5HEU7gFKrgwRXU4Q4a0AQGAp7hFd6cR+fFeXc+Fq0FJ585hj9yPn8Afa6PmA==</latexit><latexit sha1_base64="9Zy1TflhlpRl9y6Vf0R8q5FMqPc=">AAAB73icbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHohePFewHtKFstpN26WYTdzdCCf0TXjwo4tW/481/47bNQVtfWHh4Z4adeYNEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxrezevsJleaxfDCTBP2IDiUPOaPGWp2sF4RVej7tlytuzZ2LrIKXQwVyNfrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LUoaofaz+b5TcmadAQljZZ80ZO7+nshopPUkCmxnRM1IL9dm5n+1bmrCaz/jMkkNSrb4KEwFMTGZHU8GXCEzYmKBMsXtroSNqKLM2IhKNgRv+eRVaF3UPMv3l5X6TR5HEU7gFKrgwRXU4Q4a0AQGAp7hFd6cR+fFeXc+Fq0FJ585hj9yPn8Afa6PmA==</latexit>
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FIG. 12: Velocity c0 (in units of the speed of light) of the zero-sound collective mode, as function
of baryon density in units of ρ0 = 0.16 fm
−3. The two curves correspond to different choices of
quasiparticle masses. Curve (a): baryon mass M(ρ) ∝ f∗pi(ρ); curve (b): using M(ρ) ≡ M0. At
densities below and above the end points indicated in curve (a) the zero-sound velocity is complex.
solutions of c0 only in a restricted range of densities ρ. Outside this range the zero-sound
velocity is complex. Its imaginary part indicates Landau damping.
From Fig. 12 one concludes that, while neutron star matter becomes a relativistic fluid
at high densities, it strictly satisfies the causality constraint, c0 < c. This is implied by
the strong repulsion encoded in the vector field that grows linearly at high density and
contributes to both F0 and F1. Notably, setting F1 = 0 would not be consistent as it would
lead to a superluminal velocity of zero sound at high densities.
E. Comparison with liquid helium-3
By their magnitudes, the Landau parameters are measures of the correlation strength in
the Fermi liquid. At this point a comparison with another example of a strongly correlated
fermionic many-body system, liquid 3He, is quite instructive [42, 43]. Normal 3He at low
temperature is a high-density liquid in which the average distance between the helium atoms
is of the same order as the atomic diameter. Their interaction has an attractive van der Waals
part with a range of a few A˚ngstro¨m, and a strongly repulsive short-range core. Apart from a
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re-scaling of distances by a factor of 10−5 between A˚ and fm, this is qualitatively reminiscent
of the situation in neutron matter at densities ρ ∼ 5 ρ0 where the average distance between
baryons is of the same order as the diameter of their compact valence quark cores, and the
interaction is also characterized by the combination of intermediate-range attraction and
strong short-range repulsion. The dimensionless Landau parameters F0 and F1 can thus
give, by comparison, an impression of how strong the correlations are in these two systems.
A qualitative difference between liquid 3He and neutron matter is seen in the quasiparticle
effective masses. The Landau effective mass m∗ in liquid 3He is a factor of approximately 3
to 6 larger (depending on pressure) than the mass of an isolated 3He atom [44, 45], indicating
the presence of strongly repulsive correlations. This implies that F1 for liquid
3He is positive
and increasing with pressure, in contrast to the much more moderate modifications of m∗
with increasing pressure in neutron matter. Another qualitative distinction between the
matter in neutron star cores and liquid 3He is the highly non-relativistic nature of the
latter. Characteristic Fermi velocities vF for
3He reported in a wide range of pressures from
zero up to about 35 bar [44] are on the order of vF ∼ 10−7 in units of the speed of light and
actually decrease with increasing pressure as a consequence of the increasing effective mass.
On the other hand, the sound velocity c1 in liquid
3He is typically an order of magnitude
larger than vF , and their ratio(
c1
vF
)2
=
1
3
(1 + F0)(1 + F1/3) ,
is then reflected in large values of the Landau parameters. The following values are reported
for liquid 3He (cf. Appendix C of Ref. [17]): at zero pressure, F0 ' 9.3 and F1 ' 5.4;
at a pressure of P = 27 bar, F0 ' 68.2 and F1 ' 12.8. Understanding such large Fermi
liquid parameters requires resummations to all orders and inclusion of collective modes
in the quasiparticle interaction (the induced interaction [46]). We note that the neutron
matter parameters F0 and F1 shown in Figures 9 and 11 turn out to be strikingly smaller in
magnitude than those for liquid 3He.
The reason for this qualitative difference can be traced to the scales at work in the re-
spective quasiparticle interactions. Both neutron star matter and liquid 3He are governed
by repulsive interactions with characteristic ranges, rc. This correlation scale is to be com-
pared with the average distance between Fermions in the medium d ∼ p−1F . Their ratio
rc/d ∼ rc pF is a parameter that measures the growing importance of the repulsive forces as
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the density increases [47]. For neutron matter, even at densities several times larger than
ρ0, this parameter is still much smaller than in liquid
3He over a broad range of pressures.
Thus, although the repulsive correlations in dense neutron matter are sufficiently strong to
support two-solar-mass neutron stars against gravitational collapse, they appear as relatively
moderate in comparison with those in liquid 3He. In this perspective, the dense baryonic
matter encountered in the core of neutron stars is perhaps not as extreme as sometimes
imagined.
V. SUMMARY AND CONCLUDING REMARKS
This study has focused on the Fermi liquid properties of dense baryonic matter as it may
be realized in the center of neutron stars. While the detailed composition of strongly interact-
ing matter at densities encountered in neutron star cores continues to be open to discussions
of different scenarios ranging from conventional hadronic matter to quark matter, our start-
ing point in this work has been an equation-of-state based on a chiral nucleon-meson field
theory in combination with a non-perturbative approach using functional renormalization
group methods.
The input of the effective Lagrangian is tuned to pion-nucleon and pion-pion interactions
in vacuum and to nuclear physics observables at densities around the equilibrium density of
normal nuclear matter, ρ0 ' 0.16 fm−3. The output is consistent with state-of-the-art chiral
effective field theory calculations at baryon densities ρ . 2ρ0. Moreover, the resulting EoS of
neutron star matter is in agreement with observations, including the existence of two-solar
mass stars and information from the gravitational wave signals produced by the merger of
two neutron stars.
It turns out that dense matter at zero temperature described by this EoS remains in
the hadronic phase characterized by spontaneously broken chiral symmetry up to baryon
densities even beyond five times the density of normal nuclear matter. This shifting of the
chiral transition to extremely high densities, even above those encounterd in neutron star
cores, is a consequence of the important role played by fluctuations and correlations beyond
mean-field approximation that are treated non-perturbatively in the FRG framework.
A special feature of this EoS is its stiffness, produced by repulsive multi-nucleon correla-
tions that become increasingly important with increasing baryon density and drive the sound
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velocity significantly beyond the massless Fermi gas limit, c21 = 1/3. Repulsive short-range
correlations and the action of the Pauli principle in the dense medium are important ingre-
dients behind this mechanism. It is then interesting to explore the quasiparticle properties
of the dense Fermi system under such conditions.
Relativistic Fermi-liquid theory is applied to deduce the Landau parameters F0 and F1
and to investigate their density dependence. A relativistic treatment is mandatory because,
at high densities, the Fermi momentum becomes large and comparable to the quasiparticle
mass. The density-dependent neutron mass decreases in the compressed medium but still
remains at about half of its vacuum value at densities typically reached in the neutron star
core region. The magnitudes of the dimensionless Landau Fermi-liquid parameters then
provide a measure of the many-body correlations as they grow continuously in strength
with rising density. Remaining uncertainties in F0 are correlated with uncertainties in F1,
i.e., the quasiparticle effective mass and its density dependence. Thus, an estimate of the
upper limit for F0 is obtained by setting the in-medium nucleon mass equal to the free mass
at all densities. Such a choice reduces the magnitude of F1 and consequently increases F0
under the condition of leaving the sound velocity unchanged. At densities up to 2 ρ0, the
resulting F1 remains close to zero, in agreement with ChEFT results [38]. On the other
hand, at higher baryon densities one may expect a more strongly negative F1 if the chiral
order parameter (the in-medium pion decay constant) is reduced from its vacuum value.
The results for the dimensionless parameters F0(ρ) and F1(ρ) display the typical be-
haviour of a strongly correlated Fermi system. However, it is interesting to observe by
comparison with Landau parameters in a system such as liquid 3He, that the correlations
in neutron star matter are still fairly moderate. For example, while one finds F0 ' 3 at
baryon densities ρ ∼ 0.8 fm−3 in neutron matter, the F0 in normal liquid 3He is already
more than three times larger even at zero pressure, and it strongly increases further with
increasing pressure. Even in the extreme case of setting the in-medium baryon mass equal
to its mass in vacuum, this Landau parameter does not exceed F0 ∼ 5 at ρ ∼ 5 ρ0, the
densities characteristic of neutron star cores.
Extrapolations of the chiral FRG equation-of-state [19, 20] to densities beyond the range
realized in neutron stars indicate the existence of a continuous chiral crossover transition
around ρ & 8 ρ0. Under such conditions the valence quark cores of the nucleons begin to
overlap. It is then an interesting issue how to describe a possible hadron-quark continuity
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region in an actual model, such as the one developed in Ref. [11]. The sound velocity is
again a quantity of prime interest in this context.
APPENDICES
A Vector potential contribution to the quasiparticle energy
Here we refer back to Eq. (45) and present some explicit steps in the derivation of the
third term on the r.h.s. of that equation.
Consider the variation of the spatial components of the vector field:
δV
δnp′
=
∂V
∂ρ
δρ
δnp′
+
∂V
∂j
δj
δnp′
.
The first term becomes:
∂V
∂ρ
= h′(j2) ρ j ,
and vanishes in the rest frame where j = 0. The derivative in the second term is given by
∂Vk
∂jm
= h(j2)δkm − h′(j2) jm jk ,
where again the latter part vanishes in the rest frame of the system. Consequently, we find
δV
δnp′
= h(j2)
δj
δnp′
.
Using Eqs. (41), (43) and (78) the variation of the current yields:
δj
δnp′
=
1
V
vp′ − h(j
2)
V
∑
p
np
(
1√
p2 +M2
δj
δnp′
− p
(
√
p2 +M2)3
p · δj
δnp′
)
=
1
V
vp′ − h(j
2)
V
∑
p
np
(
1√
p2 +M2
− 1
3
p2
(
√
p2 +M2)3
)
δj
δnp′
=
1
V
vp′ − h(j
2)
V
∑
p
np
2
3
p2 +M2
(
√
p2 +M2)3
δj
δnp′
.
The sum in the last line can be evaluated [34]:
1
V
∑
p
np
2
3
p2 +M2
(
√
p2 +M2)3
= ν
∫
d3p
(2pi)3
2
3
p2 +M2
(
√
p2 +M2)3
np =
ρ√
p2F +M
2
.
Thus, the variation of the current is given by
δj
δnp′
=
1
V
vp′
1 + h(j
2)ρ√
p2F+M
2
=
1
V
vp′
1 + V0√
p2F+M
2
.
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Finally the contribution of the last term in (45) to the quasiparticle interaction is
fpp′(3) = −h(j2) p · p
′√
p2F +M
2
1√
p2F +M
2 + V0
= −h(j2) p · p
′
µ
√
p2F +M
2
,
the result quoted in Eq. (51).
B Chiral Nucleon-Meson Field Theory and Functional Renormaliztion Group
The present study starts from a chiral field theory of mesons and nucleons, based on a
linear sigma model with a non-linear effective potential. The Lagrangian, written in Eq. (58),
is used as UV input for the FRG flow equations at the chiral symmetry breaking scale Λχ ∼ 1
GeV.
The thermodynamics of this model is developed in detail and summarized in Refs. [19, 20].
Finite temperatures and chemical potentials are treated using the Matsubara formalism.
Minkowski space-time is Wick-rotated to Euclidean space. Time components are trans-
formed as x0 → −iτ . The τ -dimension is compactifed on a circle, such that τ is re-
stricted to [0, β] with the inverse temperature β = 1/T . Time-integrals are replaced
by −i ∫ β
0
dτ . Boson and fermion fields are periodic or anti-periodic, respectively, under
τ → τ + β. The Minkowski-space action S = ∫ d4x L is replaced by the Euclidean action
SE =
∫ β
0
dτ
∫
d3x LE.
The FRG scheme proceeds as follows. An effective action, Γk[Φ] depending on a renor-
malization scale k, is introduced, where Φ stands for the set of all chiral boson and nucleon
fields. The action SE =
∫ β
0
dτ
∫
d3x LE = Γk→kUV serves as the initialization of Γk at the
UV scale, kUV ∼ Λχ = 4pifpi. The flow of Γk is determined in such a way that it interpolates
between the UV action and the full quantum effective action Γeff = Γk=0 in the infrared
limit, k → 0. The evolution of Γk as a function of k is given by Wetterich’s flow equation
[35], schematically written as
k
∂Γk[Φ]
∂k
=
=
1
2
Tr
[
k
∂Rk
∂k
·
(
Γ
(2)
k [Φ] +Rk
)−1]
.
(78)
The trace Tr stands for all relevant sums and integrations. A scale regulator, Rk(p), is
introduced in order to restrict momenta p in loop integrals to p2 < k2. The derivative ∂kRk
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has maximum weight at p2 ' k2. The matrix Γ(2)k involves 2nd functional derivatives of the
effective action with respect to chiral and nucleon fields. It collects the full inverse propa-
gators of all particles involved. In the pictorial illustration of the flow equation (78) these
full propagators are marked by the dot on the loop line while the k-regulator is symbolized
by the crossed circle.
The welcome feature of the FRG system of equations is its capability to generate fluctu-
ations to all orders beyond mean-field approximation. The “soft” degrees of freedom that
contribute most prominently to these fluctuations are the pion field with its small mass and
low-energy nucleon-hole excitations. Both these types of excitations enter non-perturbatively
through their full propagators in the flow equation (78).
For the treatment of a dense and thermal medium with inclusion of fluctuations it is
useful to compute the flow of the difference between the effective action at given values of
temperature and chemical potential, Γk(T, µ), as compared to the potential at a reference
point for which we choose equilibrium nuclear matter at zero temperature, Γk(0, µ0) with
µ0 = MN +E0/A = 923 MeV. The flow of the difference, Γ¯k = Γk(T, µ)−Γk(0, µ0), satisfies
the FRG equation
k ∂Γ¯k
∂k
(T, µ) =
∣∣∣∣∣
T,µ
−
∣∣∣∣∣
T=0
µ=µ0
. (79)
The actual computational work involves some simplifying assumptions and approximations:
the effective action is treated in leading order of the derivative expansion and we work in
the local potential approximation, neglecting (small) wave function renormalization effects
on the chiral boson fields and possible higher order derivative couplings. Moreover, the
k-running of the Yukawa coupling g is ignored; the dependence of the nucleon mass on
temperature and chemical potential scales with that of the in-medium pion decay constant,
f ∗pi(T, µ) = 〈σ〉(T, µ).
The nucleon mass M = gσ is coupled dynamically to the scalar field. Its expectation
value, 〈σ〉 is normalized to the pion decay constant fpi in the vacuum so that the mass of
the free nucleon satisfies the Goldberger-Treiman relation, M0 = g fpi. The coupling g ' 10
stands for the ratio of pion-nucleon coupling constant, gpiN , and the axial vector coupling
constant, gA, of the nucleon: g = gpiN/gA. In general, 〈σ〉 acts as an order parameter for
spontaneously broken chiral symmetry. The region of temperatures T and densities ρ where
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this chiral FRG framework can be applied is defined by non-zero 〈σ〉(T, ρ) ≡ f ∗pi(T, ρ). The
full FRG calculations [19, 20] point out that the domain with 〈σ〉 6= 0 covers the broad range
0 < T . 100 MeV and 0 < ρ . 7 ρ0. In contrast, using mean-field approximation would
generate a first-order chiral phase transition around ρ ' 3 ρ0.
C Chiral FRG equation-of-state and quasiparticle properties: numerical details
a. Pressure
For practical purposes and applications, the chiral EoS of neutron star matter, P (E)
shown in Fig. 1, is given here in a parametrized form of an accurate Pade´ fit in the baryon
density range 0.1 ≤ ρ/ρ0 ≤ 6 (with ρ0 = 0.16 fm−3):
P (z)
MeV/fm3
=
∑
n=3...5 anz
n
1 +
∑5
m=1 bmz
m
, z =
E
GeV/fm3
, (80)
with the following parameters:
a3 = 1270.28 a4 = 7236.08 a5 = 5.99
b1 = 1.7857 b2 = 26.4331 b3 = −3.0629 b4 = 11.8366 b5 = −3.9431 . (81)
b. Energy density
A further useful quantity to work with is the energy density E(ρ) as a function of baryon
density, also presented in terms of a Pade´ fit for practical computations:
E(y)
GeV/fm3
=
c1y + c2y
2
1 +
∑4
n=1 dny
n
, y = ρ/ρ0 , (ρ0 = 0.16 fm
−3) , (82)
with the coefficients:
c1 = 0.1509 c2 = 0.0711
d1 = 0.4857 d2 = −0.0343 d3 = 0.0020 d4 = 6.5 · 10−5 . (83)
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c. Quasiparticle mass
The density-dependent baryon mass M(ρ) is a key ingredient of the quasiparticle energy
and chemical potential,
εp=pF = µ =
√
p2F +M
2(ρ) + U(ρ) .
An excellent numerical fit to M(ρ), resulting from the chiral FRG calculation of [19, 20],
is found using a Pade´ representation as follows:
M(y)
M0
=
〈σ〉
fpi
=
1 +
∑3
n=1 αn y
n
1 +
∑3
n=1 βn y
n
, y =
ρ
ρ0
,
with
α1 = 0.6170 , α2 = −0.1462 , α3 = 0.0052 ,
β1 = 0.8699 , β2 = −0.0821 , β3 = −0.0076 .
The following Table I collects numerical values of P (E) together with selected quasipar-
ticle properties for baryon densities in the range (0.08− 0.96)fm−3.
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